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T h e k i n e t i c s o f t h e N - b e n z y l a t i o n o f a c e t a n i l i d e v i a l i q u i d - l i q u i d p h a s e -
t r a n s f e r c a t a l y s i s ( P T C ) h a v e b e e n s t u d i e d . B e n z y l c h l o r i d e w a s u s e d as t h e 
b e n z y l a t i n g a g e n t . I n t h e s e s t u d i e s t e t r a - n - b u t y l a m m o n i u m c h l o r i d e , t e t r a - n -
o c t y l a m m o n i u m b r o m i d e , t e t r a - n - h e p t y l a m m o n i u m b r o m i d e , a l i q u a t 3 3 6 , 
t e t r a e t h y l a m m o n i u i r i b r o m i d e , b e n z y l t r i m e t h y l a m m o n i u m b r o m i d e w e r e u s e d as t h e 
p h a s e - t r a n s f e r a g e n t s . K O H a n d K O F I / K C 1 b a s e a n d sa l t c o m b i n a t i o n s w e r e u s e d t o 
c r e a t e a b a s i c m e d i a . 
T h e k i n e t i c s o f t h e N - b e n z y l a t i o n o f a c e t a n i l i d e v i a s o l i d - l i q u i d p h a s e -
t r a n s f e r c a t a l y s i s ( P T C ) i n t h e p r e s e n c e a n d a b s e n c e o f c a t a l y s t h a v e b e e n p r e v i o u s l y 
s t u d i e d . M e c h a n i s m s a n d p h a s e d e s i g n a t i o n s h a v e b e e n p r o p o s e d f o r t h e l i q u i d -
l i q u i d N - b e n z y l a t i o n o f a c e t a n i l i d e i n t h e p r e s e n c e a n d a b s e n c e o f a c a t a l y s t . K i n e t i c 
d a t a h a s b e e n c o l l e c t e d b y v a r y i n g [ H - j O ] , [ O H " ] , [ C f ] , [ a c e t a n i l i d e ] , [ c a t a l y s t ] a n d 
[ b e n z y l c h l o r i d e ] . D a t a s u p p o r t s t h e p r o p o s e d m e c h a n i s m s a n d s u g g e s t s t h e 
b e n z y l a t i o n is r e a c t i o n ra te l i m i t e d r a t h e r t h a n m a s s t r a n s f e r r a te l i m i t e d . 
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H I S T O R I C A L I N T R O D U C T I O N 
I n o r g a n i c s y n t h e s i s a n a b u n d a n c e o f r e a c t i o n s i n c l u d e h i g h l y r e a c t i v e 
i n o r g a n i c r e a g e n t s . P h a s e t r a n s f e r ca ta lys is ( P T C ) is a t e c h n i q u e f o r f ac i l i t a t i ng t h e 
r e a c t i o n b e t w e e n r e a g e n t s l o c a t e d i n d i f f e r e n t p h a s e s b y t a k i n g o n e r e a g e n t f r o m its 
n o r m a l p h a s e i n t o t h e p h a s e o f t h e s e c o n d r e a c t a n t w h e r e r e a c t i o n c a n t a k e p l a c e . 
A m o n g t h e m o s t i m p o r t a n t o r g a n i c r e a c t i o n s in w h i c h P T C is e m p l o y e d a r e b a s e 
p r o m o t e d C - a n d N - a l k y l a t i o n s . 
\ B a s e \ 
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/ P T C / 
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W i t h P T C c o n v e n i e n t , i n e x p e n s i v e , a n d r e l a t i v e l y sa fe b a s e s s u c h as N a O H a n d K 2 C 0 3 
m a y b e u s e d a n d b a s e s s u c h as a l k o x i d e s , a m i d e s o r h y d r i d e s c a n b e a v o i d e d . I t is a 
f a c t t h a t a b o u t 6 0 % o f c o m m e r c i a l P T C a p p l i c a t i o n s i n v o l v e t h e h y d r o x i d e i o n . 1 
T h e d e p r o t o n a t i o n a n d s u b s e q u e n t a l k y l a t i o n o f a m i d e s b y h y d r o x i d e s is a n 
e x a m p l e o f a n i m p o r t a n t r e a c t i o n t h a t h a s b e e n s u c c e s s f u l l y c a r r i e d o u t u s i n g P T C . A 
w i d e v a r i e t y o f N - a l k y l a t e d a m i d e s h a v e b e e n f o u n d u s e f u l b e c a u s e o f t h e i r b i o l o g i c a l 
2 
a c t i v i t y . F o r i n s t a n c e , l - ( 8 - q u i n o l y l ) - 2 - p y r r o l i d o n e ( 1 ) , ( p a i n k i l l e r ) a n d its d e r i v a t i v e s 
h a v e b e e n s u c c e s s f u l l y p r e p a r e d u s i n g PTC. 2 
X -
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The herbicide ( 2 ) has been prepared in 95 % yield thanks to PTC techniques. 
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. A l s o , D i l t i a z e m © ( 3 ) , a b e n z o t h i a z i p i n e d e r i v a t i v e , has b e e n a l k y l a t e d u s i n g P T C . 
D i l t i a z e m m o r e c o m m o n l y ca l l ed C a r d i z e m ® C D is t h e l e a d i n g d r u g u s e d in t h e t r e a t m e n t 
o f h y p e r t e n s i o n . 3 
N - a l k y l d e r i v a t i z a t i o n o f s u l f o n a m i d e s b y P T C w a s u s e d in t h e G C ana l ys i s o f 
d i u r e t i c s i n h u m a n u r i n e . 4 T h e u s e o f P T C in t h e N - a l k y l a t i o n o f s y m - N , N ' -
3 
C H 3 
; C a r d i z e m ® C D 
D i a r y l u r e a s f o r u s e as s tab i l i ze r s f o r e x p l o s i v e s is a n o t h e r i m p o r t a n t u s e o f th is 
t e c h n i q u e . 5 
T h e s i g n i f i c a n c e o f P T C i n s y n t h e t i c r o u t e s t h a t t a k e a d v a n t a g e o f N - a l k y l a t i o n s is 
c lea r ; h o w e v e r , t h e k i n e t i c a n d m e c h a n i s t i c de ta i l s o f t h e s e r e a c t i o n s a r e n o t 
u n d e r s t o o d . A q u a n t i t a t i v e u n d e r s t a n d i n g o f t h e e n e r g e t i c s a n d m e c h a n i s m a r e 
n e c e s s a r y t o i m p r o v e p r o c e s s e s s i n v o l v i n g o f p h a s e - t r a n s f e r c a t a l y z e d N - a l k y l a t i o n s o f 
a imides. 
P T C C H A R A C T E R I S T I C S 
P h a s e - t r a n s f e r c a t a l y t i c s y s t e m s a r e c h a r a c t e r i z e d b y t h e p r e s e n c e o f a t leas t t w o 
p h a s e s a n d a t least o n e i n te r fac ia l r e g i o n s e p a r a t i n g t h e p h a s e s . P T C fac i l i ta tes 
r e a c t i o n s b y b r i n g i n g r e a c t a n t s i n t o t h e s a m e r e a c t i o n z o n e , r e g i o n o r l oca le . T h e 
r e a c t i o n z o n e m a y b e a fluid, so l i d o r t h e i n te r fac ia l r e g i o n b e t w e e n p h a s e s . 1 
4 
T h e c a t a l y s t is d i s t r i b u t e d t o s o m e e x t e n t i n m o r e t h a n o n e r e g i o n , s o it is ab le t o m o v e 
f r o m p h a s e t o p h a s e i n o r d e r t o t r a n s p o r t r e a c t a n t s a n d p r o d u c t s . 
T h e r e a r e s e v e r a l t y p e s o f p h a s e t r a n s f e r c a t a l y t i c s y s t e m s . L i q u i d - l i q u i d p h a s e 
t r a n s f e r ca ta l ys i s is t h e m o s t c o m m o n s y s t e m . A l i q u i d - l i q u i d p h a s e s y s t e m u s u a l l y 
cons i s t s o f a n a q u e o u s p h a s e a n d a n i m m i s c i b l e o r g a n i c p h a s e . S e e F i g u r e 1 . 
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Figure 1. Liquid-liquid phase system 
T h e s o l i d - l i q u i d s y s t e m u s u a l l y cons i s t s o f an o r g a n i c p h a s e a n d a so l i d salt p h a s e . A n 
e x a m p l e w o u l d b e s o d i u m h y d r o x i d e pe l l e t s i n b e n z e n e . S e e F i g u r e 2. 
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Figure 2. Solid-Liquid Phase System 
M o s t r e c e n t l y , L i o t t a a n d E c k e r t h a v e d e m o n s t r a t e d t h e first e x a m p l e o f s o l i d -
s u p e r c r i t i c a l fluid P T C . I n th is case supe rc r i t i ca l C 0 2 w a s u s e d as fluid p h a s e a n d 
s o d i u m b r o m i d e t h e so l i d p h a s e . 6 S e e F i g u r e 3 . 
5 
F I G U R E 3. SOLID-SUPERCRITICAL FLUID P H A S E 
S Y S T E M . 
P T C r e a c t i o n s a r e o f t e n c h a r a c t e r i z e d b y h i g h y i e l d s , h i g h se lec t i v i t y , f a s t ra tes o f 
r e a c t i o n , l o w r e a c t i o n t e m p e r a t u r e s , less e x o t i c o r m o r e d e s i r a b l e s o l v e n t s a n d , in 
s o m e cases , a v o i d i n g less t o x i c o r h a z a r d o u s r e a c t a n t s . P T C p r o v i d e s a n 
e n v i r o n m e n t a l l y b e n i g n w a y o f c a r r y i n g out: r e a c t i o n s , h a r m f u l a n d c o s t l y w a s t e s a r e 
d r a m a t i c a l l y r e d u c e d . F o r i n s t a n c e , it m a y b e p o s s i b l e t o r e p l a c e b e n z e n e , D M S O , 
c a r b o n t e t r a c h l o r i d e o r m e t h y l e n e c h l o r i d e w i t h e t h y l a c e t a t e o r T H F . A n e x a m p l e o f 
h a z a r d o u s s o l v e n t r e p l a c e m e n t is u s i n g supe rc r i t i ca l CO2 as a b e n i g n s o l v e n t i n P T C 
r e a c t i o n s . A c c o r d i n g l y , i n s o m e r e a c t i o n s i t m a y b e p o s s i b l e t o r e p l a c e N a H 
( e x p l o s i v e i n s o m e s o l v e n t s ) w i t h K O H o r K2CO3. 
I n o r d e r f o r P T C t o o p e r a t e , t h e c a t a l y s t m u s t b e a b l e t o ( 1 ) e x i s t i n b o t h 
p h a s e s t o s o m e e x t e n t , ( 2 ) a c t i v a t e o n e o f t h e r e a g e n t s v i a a s u b s t i t u t i o n r e a c t i o n , a n d 
( 3 ) t r a n s p o r t t h e a c t i v a t e d r e a g e n t from i ts n o r m a l p h a s e i n t o t h e p h a s e o f t h e s e c o n d 
6 
r e a g e n t i n o r d e r f o r t h e d e s i r e d r e a c t i o n t o t a k e p l a c e . T h e c a t a l y s t is r e g e n e r a t e d a n d 
t h e p r o c e s s b e g i n s a g a i n . 
M a n y r e a c t i o n s b e t w e e n o r g a n i c s u b s t r a t e s a n d i n o r g a n i c r e a g e n t s h a v e b e e n 
f ac i l i t a t ed i n th i s m a n n e r . T h e f o l l o w i n g r e a c t i o n s c a n b e c a r r i e d o u t u s i n g P T C : 
d i s p l a c e m e n t s i n v o l v i n g a n i o n s , c a t a l y t i c h y d r o g e n a t i o n s i n v o l v i n g g a s e o u s h y d r o g e n , 
c a t a l y t i c o x i d a t i o n s i n v o l v i n g m o l e c u l a r o x y g e n o r p e r m a n g a n a t e , c a r b o n y l a t i o n s 
i n v o l v i n g c a r b o n d i o x i d e , d e p r o t o n a t i o n s , h y d r o l y s e s a n d p o l y m e r i z a t i o n s . 
F i g u r e 4 d e s c r i b e s h o w a p h a s e - t r a n s f e r c a t a l y s t ^ Q ^ X " ) fac i l i t a tes a c y a n i d e 
d i s p l a c e m e n t r e a c t i o n i n a l i q u i d - l i q u i d p h a s e s y s t e m c o n s i s t i n g o f a n o r g a n i c 
p h a s e a n d a n a q u e o u s p h a s e . 7 I n t h e figure b e l o w t h e first s tep is t h e r e v e r s i b l e 
f o r m a t i o n o f Q + C N ' from Q + X " . T h e q u a r t e r n a r y a m m o n i u m h a l i d e ( Q + ) t r a n s p o r t s 
t h e c y a n i d e from t h e a q u e o u s p h a s e a c r o s s t h e i n t e r f a c e i n t o t h e o r g a n i c p h a s e . T h e 
q u a r t e r n a r y a m m o n i u m c y a n i d e a n d t h e a l k y l h a l i d e r e a c t i r r e v e r s i b l y t o f o r m t h e a l k y l 
c y a n i d e a n d q u a r t e r n a r y a m m o n i u m h a l i d e . T h e q u a r t e r n a r y a m m o n i u m h a l i d e 
t r a n s l o c a t e s t o t h e a q u e o u s p h a s e w h e r e it is a g a i n a v a i l a b l e t o f o r m q u a r t e r n a r y 
a m m o n i u m c y a n i d e . 
P T C A P P L I C A T I O N S 
S o m a n y r e a c t i o n s h a v e b e e n c a t a l y z e d b y p h a s e - t r a n s f e r c a t a l y s t s b e c a u s e m a n y . 
spec ies c a n b e t r a n s f e r r e d . S u b s t i t u t i o n s , a l k y l a t i o n s , e l i m i n a t i o n s , o x i d a t i o n s , 
r e d u c t i o n , p o l y m e r i z a t i o n s , d e u t e r i u m e x c h a n g e s a n d r e a c t i o n s i n v o l v i n g t r a n s i t i o n 
m e t a l s as c o c a t a l y s t s h a v e b e e n e x p l o i t e d u s i n g P T C . R e f e r t o T a b l e 1 f o r e x a m p l e s . 7 
7 
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Figure 4. Generic Cyanide Displacement Reaction Catalyzed by PTC. 
. J u s t as t h e r e a re m a n y a p p l i c a t i o n s , t h e r e a re m a n y ca ta l ys t s . Q u a t e r n a r y 
a m m o n i u m sal ts a r e b y f a r t h e m o s t g e n e r i c a n d w i d e l y u s e d ; h o w e v e r , t h e r e a r e 
a l so q u a t e r n a r y p h o s p h o n i u m sal ts, c r o w n e t h e r s , p o l y e t h e r s , p o d a n d s a n d c r y p t a n d s 
t o n a m e a f e w . F i g u r e 5 s h o w s t h e d i s t i n g u i s h i n g f u n c t i o n a l g r o u p s t h a t c a t e g o r i z e 
e a c h o f t h e m o l e c u l e s u s e d as p h a s e - t r a n s f e r ca ta l ys t s . 
Table 1. Reactions that have utilized PTC techniques 
R e a c t i o n T y p e S p e c i e s T r a n s f e r r e d o r R e a c t e d 
S u b s t i t u t i o n s C N " , S C N " , C N O " , F " , C f , B r " , I", N 3 " , S H " , H S 0 3 " , ! 
R S " , R O " , A r O " , R C 0 2 ' 1 
C - a l k y l a t i o n s n i t r i les , k e t o n e s , es te rs , n i t r o - c o m p o u n d s , 
c y c l o p e n t a d i e n e s 
N - a l k y l a t i o n s i m i d e s , a m i d e s , s u l f o n a m i d e s , h e t e r o c y c l i c N - i 
c o m p o u n d s j 
O x i d a t i o n s Mn64", O C 1 " , H262, 62, l64", H N O 3 | R e d u c t i o n s B H 4 " , A I H 4 " , H C 0 2 " ! T r a n s i t i o n m e t a l 
m e d i a t e d 
c a r b o n y l a t i o n , c a r b o x y l a t i o n , h y d r o g e n t a t i o n | 
: , I 
T h e r e a r e m a n y ca ta l ys t s a n d a p p l i c a t i o n s , so se lec t i ng t h e p r o p e r ca ta l ys t 
m a y p r o v e d i f f i cu l t . T h e c r i t e r ia f o r se l ec t i ng a p h a s e - t r a n s f e r c a t a l y s t i n c l u d e 
s t r u c t u r e - a c t i v i t y r e l a t i o n s h i p s , s tab i l i t y , c a t a l y s t s e p a r a t i o n , c o s t , t o x i c i t y , 
ava i l ab i l i t y , r e c y c l e a n d w a s t e t r e a t m e n t . T h e m a i n c r i te r ia f o r c a t a l y s t s e l e c t i o n 
d e p e n d s o n t h e a p p l i c a t i o n . . 
P T C M E C H A N I S M 
F o r t h e p u r p o s e o f th i s k i n e t i c s t u d y , o n l y s t r u c t u r e - a c t i v i t y r e l a t i o n s h i p s a n d 
s tab i l i t y a r e c o n s i d e r e d . T w o s teps a r e i m p o r t a n t i n a n y p h a s e - t r a n s f e r c a t a l y z e d 
r e a c t i o n . O n e is t h e t r a n s f e r s tep a n d t h e o t h e r is t h e o r g a n i c p h a s e r e a c t i o n s t e p . T h e 
s t r u c t u r e o f t h e c a t a l y s t s c a n h a v e d r a m a t i c e f f ec t s o n t h e r a t e o f t r a n s f e r a n d o n t h e 
r a t e o f t h e o r g a n i c p h a s e r e a c t i o n . I t is a l s o i m p o r t a n t t o c o n s i d e r t h e s tab i l i t y o f t h e 
c a t a l y s t u n d e r t h e r e a c t i o n c o n d i t i o n s . 
T h e t r a n s f e r s t e p is d e f i n e d as ( 1 ) t h e t r a n s f e r o f t h e q u a t e r n a r y a m m o n i u m 
salt from t h e o r g a n i c t o t h e a q u e o u s p h a s e , ( 2 ) t h e e x c h a n g e o f a n i o n s a n d ( 3 ) t h e 
t r a n s f e r o f t h e q u a t e r n a r y a m m o n i u m salt from t h e a q u e o u s p h a s e t o t h e o r g a n i c 
p h a s e . T h e r e f o r e , t h e t r a n s f e r r a t e is n o t j u s t t h e t r a n s f e r o f t h e a n i o n , b u t t h e n e t 
a n i o n t r a n s f e r . 1 
Q u a t e r n a r y A m m o n i u m H a l i d e Q u a t e r n a r y P h o s p h o n i u m H a l i d e 
C r y p t a n d 
F i g u r e 5. M o l e c u l e s t h a t h a v e b e e n u s e d a s P h a s e - T r a n s f e r A g e n t s 
A f t e r t h e a n i o n t r a n s f e r , t h e o r g a n i c p h a s e r e a c t i o n o r t h e i n t r i ns i c r e a c t i o n c a n 
t a k e p l a c e . T h e in t r ins ic r e a c t i o n is d e f i n e d as t h e s e q u e n c e o f r e a c t i o n s i n t h e o r g a n i c 
p h a s e s t a r t i n g w i t h t h e t r a n s f e r r e d a n i o n w h i c h resu l t s in f o r m a t i o n o f p r o d u c t . 
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W h e n t h e ra tes o f t r a n s f e r a n d t h e in t r ins ic r e a c t i o n ra tes a r e e q u a l , t h e t r a n s f e r r e d 
a n i o n r e a c h e s a s t e a d y s ta te c o n c e n t r a t i o n . I f o n e o f t h e s teps is s u b s t a n i t a l l y s l o w e r 
t h a n t h e o t h e r , t h e r e a c t i o n r a t e w i l l a p p r o x i m a t e t h e r a t e o f t h e s l o w e r s tep . 
H o w e v e r , i t is o f t e n d e s i r a b l e t o s p e e d u p a r e a c t i o n . 
100 
Transfer-rate Fast region 
Intrinsic limited region 
Organic 
Reaction 
Rate 1 0 Organic phase? 
Slow region 
rate limited 
region 
0.01 
0.01 1.0 
Anion Transfer Rate 
100 
F i g u r e 6 . P T C R a t e M a t r i x 
I t is i m p o r t a n t t o c o n s i d e r w h e t h e r a r e a c t i o n w i l l b e t r a n s f e r l i m i t e d o r 
in t r i ns i c r e a c t i o n r a t e l i m i t e d t o c h o o s e t h e p r o p e r ca ta l ys t f o r t h e m o s t e f f i c i en t 
r e a c t i o n . R e f e r t o t h e P T C r a t e m a t r i x i n F i g u r e 6 . T h e r e a r e f o u r r e g i o n s i n t h e P T C 
r a t e m a t r i x t h a t a r e c o n s i s t e n t w i t h f o u r s c e n a r i o s . 
I n t h e in t r i ns i c r a t e l i m i t e d r e g i o n ( l o w e r right c o r n e r ) t r a n s f e r r a t e is f a s t ; 
h o w e v e r , i n t r i ns i c r e a c t i o n r a t e is s l o w . I n o r d e r t o s p e e d u p t h e o v e r a l l r e a c t i o n r a t e , 
11 
t h e ra te o f t h e o r g a n i c p h a s e r e a c t i o n m u s t b e i n c r e a s e d . T h i s c a n b e d o n e b y u s i n g 
l a r g e b u l k y q u a t e r n a r y sal ts s u c h as t e t r a b u t y l - , t e t r a p e n t y l - o r t e t r a h e x y l a m m o n i u m 
ha l i des . S e e F i g u r e 7 f o r t h e s t r u c t u r e o f t h e s e ca ta l ys t s . 
Tetrahexylammonium Halide 
Figure 7 . Bulky Quarternary Ammonium Salts 
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I n t h e t r a n s f e r r a t e l i m i t e d r e g i o n ( u p p e r le f t c o r n e r ) t r a n s f e r is s l o w , so the r a t e o f 
t h e t r a n s f e r s tep m u s t b e i n c r e a s e d . T h i s c a n b e a c c o m p l i s h e d b y u s i n g access ib le 
q u a t e r n a r y sal ts s u c h as h e x a d e c y l t r i m e t h y l - , t e t r a m e t h y l - o r b e n z y l t r i e t h y l a m m o n i u m 
ha l i des . S e e F i g u r e 8 f o r t h e s t r u c t u r e o f t h e s e ca ta l ys t s . 
R a t e c a n a l so b e i n c r e a s e d b y i n c r e a s i n g a g i t a t i o n . A g i t a t i o n i n c r e a s e s t h e 
i n te r f ac ia l a r e a b e t w e e n t h e o r g a n i c a n d a q u e o u s p h a s e s . T h e r e f o r e i n c r e a s i n g 
a g i t a t i o n w i l l i n c r e a s e t h e r a t e o f t r a n s f e r . T h e t r a n s f e r R e f e r t o F i g u r e 10 f o r a n 
T e t r a m e t h y i a m m o n i u m H a l i d e H e x a d e c y l t r i m e t h y l a m m o n i u m H a l i d e 
H s C x C H 3 x 
N 
H 3 C / C H 3 
B e n z y l t r i e t h y l a m m o n i u m H a l i d e 
F i g u r e 8 . A c c e s s i b l e Q u a r t e r n a r y A m m o n i u m S a l t s . 
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e x a m p l e o f i n c r e a s i n g r a t e w i t h i n c r e a s i n g a g i t a t i o n ra te . H o w e v e r , w h e n t r a n s f e r r a t e 
s u b s t a n t i a l l y e x c e e d s in t r ins ic r e a c t i o n r a t e , t h e P T C p r o c e s s w i l l b e i n d e p e n d e n t o f 
a g i t a t i o n r a t e . 
I n t h e f as t r e g i o n , b o t h t r a n s f e r r a t e a n d r e a c t i o n r a t e a r e h i g h . I n th is case 
a l m o s t a n y c a t a l y s t is a g o o d c h o i c e . I n t h e s l o w r e g i o n , h o w e v e r , b o t h t r a n s f e r 
r a t e a n d r e a c t i o n r a t e a r e s l o w . M a n y c o n d i t i o n s m a y s e r v e t o s p e e d u p r e a c t i o n s o f 
th is t y p e . U s i n g t w o ca ta l ys t s ( o n e t o s p e e d u p t r a n s f e r a n d o n e t o s p e e d u p t h e 
i n t r i ns i c r e a c t i o n ) m a y s p e e d u p t h e o v e r a l l r a t e o f r e a c t i o n . A l s o c h a n g i n g 
t e m p e r a t u r e , w a t e r c o n t e n t , s o l v e n t o f a g i t a t i o n c o u l d s e r v e t o o p t i m i z e t h e s y s t e m . 
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C H A P T E R I I 
I N S T R U M E N T A T I O N , R E A C T I O N S Y S T E M S & E X P E R I M E N T A L 
I N S T R U M E N T A T I O N 
G a s - l i q u i d c h r o m a t o g r a p h y w a s p e r f o r m e d o n a V a r i a n A e r o g r a p h 1 4 0 0 
C h r o m a t o g r a p h . T h e c h r o m a t o g r a p h is e q u i p p e d w i t h a n F L D d e t e c t o r a n d a 1 0 m X 
0 . 5 8 m m D B 1 c a p i l l a r y c o l u m n . A s p l i t t e r w a s i n s t a l l e d o n t h e c h r o m a t o g r a p h w i t h a 
5 0 : 1 sp l i t r a t i o . T h e c a r r i e r g a s w a s h e l i u m . 
G a s - l i q u i d c h r o m a t o g r a p h y w a s a l s o p e r f o r m e d o n a H e w l e t t P a c k a r d 6 8 9 0 
C h r o m a t o g r a p h . T h e c h r o m a t o g r a p h is e q u i p p e d w i t h a n F L D d e t e c t o r a n d a 3 0 m X 
0 . 2 5 m m H P - 5 5 % P h e n y l M e t h y l S i l o x a n e c a p i l l a r y c o l u m n . T h e c h r o m a t o g r a p h s 
w e r e e x e c u t e d i n sp l i t l ess m o d e . T h e c a r r i e r g a s w a s h e l i u m . 
lti N M R ( 3 0 0 M H z ) w e r e r e c o r d e d o n a V a r i a n G e m i n i 3 0 0 i n D M S O s o l u t i o n s . 
P r o t o n sh i f t s a r e r e p o r t e d i n p a r t s p e r m i l l i o n . 
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REACTION SYSTEMS 
A l l P T C r e a c t i o n s w e r e c a r r i e d o u t u s i n g a 500 m L t h r e e - n e c k r o u n d b o t t o m 
flasks e q u i p p e d w i t h a c o n d e n s e r , t h e r m o m e t e r a n d a n o v e r h e a d m e c h a n i c a l s t i r rer . 
H e a t i n g w a s a c h i e v e d b y i m m e r s i n g t h e r o u n d b o t t o m flask i n a n o i l b a t h . F r o m 
t h e n e c k t h a t h o u s e d t h e t h e r m o m e t e r d u r i n g t h e r e a c t i o n s a m p l e s w e r e t a k e n v i a a 2 m L 
s y r i n g e . 
T h e motor was a T Line Stirrer (constant s p e e d ) T h e motor was connected to a 
v a r i a c t h a t f u r t h e r c o n t r o l l e d i ts s p e e d . A l l e x p e r i m e n t s w e r e d o n e w i t h a s p e e d o f 840 + 
20 r p m . T h e s p e e d o f t h e s t i r re r w a s m o n i t o r e d b y a s t r o b o s c o p e . 
Figure 2-1. Apparatus for Kinetic Experiments. 
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E X P E R I M E N T A L 
T a b l e 2 - 1 . R e s p o n s e F a c t o r s a n d G G C o n d i t i o n s . 
I n t e r n a l 
S t a n d a r d 
C o m p o u n d 
(response factor)* 
C o l u m n 
T e m p , ° C 
D e t e c t o r 
T e m p , ° C 
I n j e c t o r 
T e m p , ° C 
C 1 6 H 3 4 Acetanilide ( 3 . 3 3 ) 1 2 0 3 2 0 2 2 0 
C16H34 N P B A ( 1 . 5 3 ) ' 1 2 0 3 2 0 2 2 0 
C16H34 tri-n-octylamine ( 1 . 5 6 ) 1 9 0 3 2 0 1 9 0 
C10H18 tri-n-butylamine ( 1 . 0 4 ) 9 0 3 2 0 1 2 0 
C g H n t r i e t hy l am ine ( 1 . 4 2 ) 5 0 7 0 3 2 0 
C16H34 A c e t a n i l i d e ( 2 . 7 4 ) # 8 0 3 0 0 2 5 0 
C16H34 N P B A ( 1 . 3 4 ) # 8 0 3 0 0 2 5 0 
• Response factor relative to internal standard using Varian Aeroscope 1400 Series GC. All compounds 
were obtained from Aldrich except NPBA which was synthesized. The internal standard was 
hexadecane. 
# Response factor relative to internal standard using Hewlett Packard 6890 Series GC. 
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Synthesis of NPBA: Acetvlation of N-phenvl-N^benzvlamine. 
T o a c l e a n , d r y 2 5 0 m L r o u n d b o t t o m flask, 1 0 0 m L o f m e t h y l e n e c h l o r i d e w a s 
a d d e d . T h e flask w a s p l a c e d i n a d r y i ce b a t h ( C C V A c e t o n e ) . A st i r b a r w a s a d d e d t h e n 
5 .0 g o f N - p h e n y l - N - b e n z y l a m i n e ( 0 . 0 2 7 m o l e s ) w a s a d d e d a n d f o l l o w e d b y 5 . 4 5 4 g o f 
t r i e t h y l a m i n e ( 0 . 0 5 4 m o l e s ) w h i c h w a s f o l l o w e d b y 3 . 3 0 5 g o f ace t i c a n h y d r i d e . T h e 
r e a c t i o n w a s a l l o w e d t o r e a c h a m b i e n t t e m p e r a t u r e . 
T h e s o l v e n t w a s r e m o v e d u n d e r r e d u c e d p r e s s u r e v i a v a c u u m d i s t i l l a t i o n . T h e 
c r u d e m i x t u r e w a s t a k e n u p i n 5 0 m L o f m e t h y l e n e c h l o r i d e . T o th i s s o l u t i o n , 1 0 d r o p s 
o f c o n c e n t r a t e d H C I w a s a d d e d . A w h i t e p r e c i p i t a t e f o r m e d a n d w a s s e p a r a t e d b y 
g r a v i t y f i l t r a t i o n . T h e s o l v e n t w a s r e m o v e d u s i n g a r o t o v a p . 
A H 1 N M R w a s t a k e n : ( 3 H ) , s, 1 .8 p p m , ( 2 H ) , s, 4 . 8 7 p p m , ( 1 0 H ) , m , 7 . 1 - 7 . 4 
p p m . 
General Procedures for the Kinetics of the N-pfaenyl-N-benzvlacetamide Formation 
under Solid-Liquid Conditions 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m flask a c e t a n i l i d e w a s a d d e d . A f t e r w a r d s o -
d i c h l o r o b e n z e n e w a s a d d e d a n d w a s f o l l o w e d b y as a n i n t e r n a l s t a n d a r d ( S e e T a b l e 3 ) 
a n d p o t a s s i u m h y d r o x i d e . T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 
8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e 
s t a b i l i z e d . A t th i s p o i n t , a g i t a t i o n w a s a r r e s t e d a n d t e t r a - n - b u t y l a m m o n i u m c h l o r i d e 
h y d r a t e w a s a d d e d a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n -
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b u t y l a m m o n i u m c h l o r i d e h y d r a t e , f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s l i q u i d c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 1 m L o f o - d i c h l o r o b e n z e n e . 
Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene 
in the Presence and Absence of 10 % Tetra-n-butv lammonium Chloride Hydrate at 
78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e ' a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t he t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a d d e d a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n -
b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 
m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d 
t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
1 9 
s y r i n g e a n d d i s s o l v e d i n 1 m L o f t e t r a h y d r o f u r a n . A t 0 , 1 5 , 4 0 , 6 5 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n , 
p l a c e d i n a n a c e t o n e / d r y i ce b a t h , a n d t r a n s f e r r e d t o t h e G C v i a l r a c k ( c o o l e d t o 5 ° C ) 
from w h i c h t h e y w e r e a n a l y z e d v i a a n a u t o s a m p l e r . 
Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene 
in the Presence and Absence of 10 % Tetra-n-butvlammonium Chloride Hydrate at 
78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a h i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t . t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a d d e d a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n -
b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 
m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d 
t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
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s y r i n g e a n d d i s s o l v e d i n 1 m L o f t e t r a h y c l r o f u r a n . A t 0 , 1 5 , 4 0 , 6 5 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n , 
p l a c e d i n a n a c e t o n e / d r y i ce b a t h , a n d t r a n s f e r r e d t o t h e G C v i a l r a c k ( c o o l e d t o 5 ° C ) 
from w h i c h t h e y w e r e a n a l y z e d v i a a n a u t o s a m p l e r . 
Kinetics of N-phenvl-N-benzylacetamide Formation in o-Dichlorobenzene / HiO 
(100/0.50) in the Presence and Absence of 10 % Tetra-n-butvlammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a d d e d , f o l l o w e d b y 0 . 5 0 m L o f w a t e r a d d e d v i a s y r i n g e a n d f o l l o w e d w i t h 
a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f 
f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e 
a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t he r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
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s y r i n g e a n d d i s s o l v e d i n 1 m L o f t e t r a h y d r o f u r a n . A t 0 , 1 5 , 4 0 , 6 5 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n , 
p l a c e d i n a n a c e t o n e / d r y i ce b a t h , a n d t r a n s f e r r e d t o t h e G C v i a l r a c k ( c o o l e d t o 5 ° C ) 
f r o m w h i c h t h e y w e r e a n a l y z e d v i a a n a u t o s a m p l e r . 
Kinetics of N-phenvl-N-benzviacetamide Formation in o-Dichlorobenzene / H?Q 
(100/0.50) in the Presence and Absence of 10 % Tetra-n-butvlammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 9 0 g o f h e x a d e c a n e ( 0 . 0 1 3 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d at 7 8 ° C . A t th i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a d d e d , f o l l o w e d b y 0 . 5 0 m L o f w a t e r a d d e d v i a s y r i n g e a n d f o l l o w e d w i t h 
a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f 
f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e 
a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
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s y r i n g e a n d d i s s o l v e d i n 1 m L o f t e t r a h y c l r o f u r a n . A t 0 , 1 5 , 4 0 , 6 5 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n , 
p l a c e d i n a n a c e t o n e / d r y i ce b a t h , a n d t r a n s f e r r e d t o t h e G C v i a l r a c k ( c o o l e d t o 5 ° C ) 
f r o m w h i c h t h e y w e r e a n a l y z e d v i a a n a u t o s a m p l e r . 
Kinetics of N-phenvl-N-benzylacetamide Formation in o-Dichlorobenzene / H?Q 
(100/1.00) in the Presence and Absence of 10 % Tetra-n-butylammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . T h e 
r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a d d e d , f o l l o w e d b y 1 . 0 0 m L o f w a t e r a d d e d v i a s y r i n g e a n d f o l l o w e d w i t h 
a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f 
f r e s h l y d i s t i l l ed b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e 
a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
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s y r i n g e a n d d i s s o l v e d i n 1 m L o f t e t r a h y d r o f u r a n . A t 0 , 1 5 , 4 0 , 6 5 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n , 
p l a c e d i n a n a c e t o n e / d r y i ce b a t h , a n d t r a n s f e r r e d t o t h e G C v i a l r a c k ( c o o l e d t o 5 ° C ) 
f r o m w h i c h t h e y w e r e a n a l y z e d v i a a n a u t o s a m p l e r . 
Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene / H?Q 
(100/1.00) in the Presence and Absence of 10 % Tetra-n-butvlammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , . 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a d d e d , f o l l o w e d b y 1 . 0 0 m L o f w a t e r a d d e d v i a s y r i n g e a n d f o l l o w e d w i t h 
a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f 
f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e 
a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 1 m L o f t e t r a h y d r o f u r a n . A t 0 , 1 5 , 4 0 , 6 5 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n , 
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p l a c e d i n a n a c e t o n e / d r y i ce b a t h , a n d t r a n s f e r r e d t o t h e G C v i a l r a c k ( c o o l e d t o 5 ° C ) 
f r o m w h i c h t h e y w e r e a n a l y z e d v i a a n a u t o s a m p l e r . 
Kinetics of N-phenvl-N-benzylacetamide Formation in o-Dichlorobenzene / HiO 
(100/0.15) in the Presence and Absence of 10 % Tetra-n-butvlammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e rna l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r red at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d at 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r res ted a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a d d e d , f o l l o w e d b y 0 . 1 5 m L o f w a t e r a d d e d v i a s y r i n g e a n d f o l l o w e d w i t h 
a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f 
f r e s h l y d i s t i l l ed b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e 
a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a gas c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 1 m L o f t e t r a h y d r o f u r a n . A t 0 , 1 5 , 4 0 , 6 5 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n , 
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p l a c e d i n a n a c e t o n e / d r y i ce b a t h , a n d t r a n s f e r r e d t o t h e G C v i a l r a c k ( c o o l e d t o 5 ° C ) 
from w h i c h t h e y w e r e a n a l y z e d v i a a n a u t o s a m p l e r . 
K I N E T I C S O F N - P H E N V L - N - B E N Z V L A C E T A M I D E F O R M A T I O N I N O - D I C H L O R O B E N Z E N E / H ? Q 
( 1 0 0 / 0 . 1 5 ) I N T H E P R E S E N C E A N D A B S E N C E O F 1 0 % T E T R A - N - B U T V L A M M O N I U M C H L O R I D E 
H Y D R A T E A T 7 8 ° C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m flask 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) a s a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . T h e 
r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r red a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a d d e d , f o l l o w e d b y 0 . 1 5 m L o f w a t e r a d d e d v i a s y r i n g e a n d f o l l o w e d w i t h 
a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f 
freshly d i s t i l l e d b e n z y l c h l o r i d e ( 0 : 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t he 
a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g bega in . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 1 m L o f t e t r a h y d r o f u r a n . A t 0 , 1 5 , 4 0 , 6 5 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n , 
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p l a c e d i n a n a c e t o n e / d r y i ce b a t h , a n d t r a n s f e r r e d t o t h e G C v i a l r a c k ( c o o l e d t o 5 ° C ) 
from w h i c h t h e y w e r e a n a l y z e d v i a a n a u t o s a m p l e r . 
Kinetics of N-phenvl-N-benzylacetamide Formation in o-Dichlorobenzene in the 
Presence of 5 % Tetra-n-butvlammonium Chloride Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 0 . 7 1 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 2 6 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f freshly d i s t i l l e d b e n z y l c h l o r i d e ( 0 : 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o r u r a n . A t 0 . 2 5 , 0 . 7 5 , 1 . 2 5 , 1 , 7 5 , 2 . 2 5 , 2 . 7 5 , 
3 . 2 5 , 3 . 7 5 , 4 . 2 5 , 5 . 2 5 , 6 , 7 . 0 2 , 8 , 9 , 1 0 . 0 2 , 1 3 , 2 0 , 3 0 , 3 5 , 4 0 , 4 5 , 5 0 m i n u t e s s a m p l e s 
w e r e t a k e n . 
Page missing from thesis 
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w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 0 . 3 6 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 1 3 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
c h l o r i d e h y d r a t e , 1 3 . 2 0 g, o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s , o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 1 5 , 4 5 , 7 5 , 1 0 5 , 1 3 5 , 1 6 6 . 2 , 1 9 5 , 
2 2 5 , 2 5 5 ; 2 8 5 , 3 1 5 , 3 6 0 , 4 2 1 . 2 , 4 8 0 , 5 4 0 , 6 0 1 . 2 , 7 8 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 1 8 0 3 , 2 1 0 6 , 
2 4 0 0 , 2 7 0 0 , 3 0 0 0 s e c o n d s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 1 % Tetra-n-butvlammonium Chloride Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , 
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a g i t a t i o n w a s a r r e s t e d a n d 0 . 1 4 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 0 5 2 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f freshly d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y c l r o f u r a n . A t 1 5 , 4 5 , 7 5 , 1 0 5 , 1 3 5 , 1 8 0 , 2 4 1 . 8 , 
3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 1 8 0 0 , 2 4 0 0 , 3 0 0 0 , 3 6 0 0 , 4 8 0 0 , 7 2 2 7 , 1 0 8 0 0 s e c o n d s 
s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzylacetamide Formation in o-Dichlorobenzene in the 
Presence 1.0 M Acetanilide and of 10 % Tetra-n-butvlammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m flask 1 3 . 8 g o f a c e t a n i l i d e ( 0 . 1 0 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 0 . 1 4 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 0 5 2 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
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c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 , 1 5 , 4 0 , 6 5 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence l.Q M Acetanilide and of 10 % Tetra-n-butvlammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 1 3 . 8 g o f a c e t a n i l i d e ( 0 . 1 0 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 0 . 1 4 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 0 5 2 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l ed b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t he b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
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s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y c l r o f u r a n . A t 0 , 1 5 , 4 0 , 6 5 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzylacetamide Formation in o-Dichlorobenzene in the 
Presence 0.25 M Acetanilide and of 10 % Tetra-n-butvlammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 3 . 4 5 g o f a c e t a n i l i d e ( 0 . 0 2 5 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 0 . 1 4 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 0 5 2 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f the r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 , 1 5 , 4 0 , 6 5 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n . 
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Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence 1.53 M Acetanilide and of 10 % Tetra-n-butvlammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 2 1 g o f a c e t a n i l i d e ( 0 . 1 5 3 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 0 J 4 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 0 5 2 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t he b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 : 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 , 1 5 , 4 0 , 6 5 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n . 
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Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.0102 Moles K O H and 10 % Tetra-n-butvlammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m flask 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 0 . 5 7 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 1 0 2 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r r e r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l ed b e n z y l c h l o r i d e ( 0 : 1 0 . 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y c l r o f u r a n . A t 0 . 3 3 3 , 0 . 6 6 7 , 1 . 0 8 5 , 1 . 5 , 2 , 2 . 5 , 3 , 
4 , 5 , 7 , 1 0 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzylacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.102 Moles of K O H and 10 % Tetra-n-butylammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m flask 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
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m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 5 . 7 0 g o f p o t a s s i u m h y d r o x i d e ( 0 . 1 0 2 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r r e r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o r i i u m 
c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 3 , 1 . 5 , 2 , 2 . 5 , 3 , 
4 , 7 , 1 0 , 1 5 , 2 0 , 2 6 . 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.102 Moles K O H and 10 % Tetra-n-butvlammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 9 0 g o f h e x a d e c a n e ( 0 . 0 1 3 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 5 . 7 0 g o f p o t a s s i u m h y d r o x i d e ( 0 . 1 0 2 m o l e s ) . 
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T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed a t 8 4 0 ( ± 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r r e r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d at 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 , 0 8 , 1 . 5 , 2 , 2 . 5 , 3 , 4 , 
5 , 7 , 1 0 , 1 5 , 2 0 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzylacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.0051 Moles K O H and 10 % Tetra-n-butvlammonium Chloride 
Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 0 . 2 9 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 0 5 1 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
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c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e bens^y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 1 , 1 . 5 , 2 , 2 . 5 , 3 , 
4 , 5 , 7 , 1 0 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
K I N E T I C S O F N - P H E N V L - N - B E N Z V L A C E T A M I D E F O R M A T I O N I N O - D I C H L O R O B E N Z E N E I N T H E 
P R E S E N C E O F 0 . 0 0 5 1 M O L E S K O H A N D 1 0 % T E T R A - N - B U T V L A M M O N I U M C H L O R I D E 
H Y D R A T E A T 7 8 ° C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f p - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 0 . 5 7 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 0 5 1 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r r e r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m O n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
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s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 1 , 1 . 5 , 2 , 2 . 5 , 3 , 
4 , 5 , 7 , 1 0 , 1 5 , 2 0 , 2 5 , 3 5 , 4 6 . 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.208 Moles of Benzyl Chloride and 10 % Tetra-n-butylammonium 
Chloride Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
c h l o r i d e h y d r a t e , 2 6 . 0 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 2 0 8 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 2 , 1 . 5 , 2 , 2 . 5 , 3 , 
4 , 5 , 7 , 1 0 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n 
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Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.208 Moles of Benzyl Chloride and 10 % Tetra-n-butvlammonium 
Chloride Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n te rna l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 G ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , 
a g i t a t i o n w a s a r res ted a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m 
c h l o r i d e h y d r a t e , 2 6 . 0 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 2 0 8 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 2 , 1 . 5 , 2 , 2 . 5 , 3 , 
4 , 5 , 7 , 1 0 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 ^ 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvI-N-benzvlacetamiide Formation in o-Dichlorobenzene in the 
Presence of 0.0416 Moles of Benzyl Chloride and 10 % Tetra-n-butvlammonium 
Chloride Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
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w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r r e r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m O n i u m 
c h l o r i d e h y d r a t e , 5 2 . 0 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 4 1 6 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 2 , 1 . 5 , 2 , 2 . 5 , 3 , 
4 , 5 , 7 , 1 0 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzylacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.0416 Moles of Benzyl Chloride and 10 % Tetra-n-butylammonium 
Chloride Hydrate at 7 8 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , 
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a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t i a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 
m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f the t e t r a - n - b u t y l a m m o n i u m 
c h l o r i d e h y d r a t e , 5 2 . 0 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 4 1 6 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 2 , 1 . 5 , 2 , 2 . 5 , 3 , 
4 , 5 , 7 , 1 0 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.204 Moles Of Potassium Chloride and 10 % Tetra-n-butvlammonium 
Chloride Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 9 0 g o f h e x a d e c a n e ( 0 . 0 1 3 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d , 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) a n d 8 . 7 6 g 
o f p o t a s s i u m c h l o r i d e ( 0 . 2 0 4 m o l e s ) . T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s 
s t i r r ed a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d o v e r h e a d m e c h a n i c a l s t i r r e r u n t i l t h e 
t e m p e r a t u r e s t a b i l i z e d at 7 8 ° C . A t t h i s p o i n t , a g i t a t i o n w a s a r res ted a n d 1 . 4 2 g o f t e t r a -
n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . 
A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f freshly 
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d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e 
b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 1 , 1 . 5 , 2 , 2 . 5 , 3 , 
4 , 5 , 7 , 1 0 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzvlacetairnide Formation in o-Dichlorobenzene in the 
Presence of 0.051 Moles of Potassium Chloride and 10 % Tetra-n-butvlammonium 
Chloride Hydrate at 7 8 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m flask 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d , 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) a n d 3 . 7 7 g 
o f p o t a s s i u m c h l o r i d e ( 0 . 0 5 1 m o l e s ) . T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s 
s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e 
t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f te t ra -
n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . 
A f t e r d i s s o l u t i o n o f t he t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y 
d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e 
b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
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d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 3 , 1 . 5 , 2 , 2 . 5 , 3 , 
4 , 5 , 7 , 1 0 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.00137 Moles of Potassium Chloride and 10 % Tetra-n-
butvlammonium Chloride Hydrate at 78 °G 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d , 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) a n d 
0 . 1 0 1 4 g o f p o t a s s i u m c h l o r i d e ( 0 . 0 0 1 3 7 m o l e s ) . T h e r e s u l t i n g s o l i d - l i q u i d p h a s e 
m i x t u r e w a s s t i r r ed at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d o v e r h e a d m e c h a n i c a l s t i r re r u n t i l 
t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f 
t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 m o l e s ) w a s a n d f o l l o w e d w i t h 
a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f 
f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e 
a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 2 , 1 . 5 , 2 , 2 . 5 , 3 , 
4 , 5 , 7 , 1 0 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
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Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.051 Moles of Potassium Chloride and 10 % Tetra-n-butvlammonium 
Chloride Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d , 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) a n d 3 . 7 7 g 
o f p o t a s s i u m c h l o r i d e ( 0 . 0 5 1 m o l e s ) . T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s 
stirred a t 8 4 0 ( + 2 0 ) rpm w i t h a h i g h s p e e d overhead mechanical s t i r r e r u n t i l t h e 
t e m p e r a t u r e s t a b i l i z e d a t 7 8 °C. A t t h i s p o i n t , a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a -
n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . 
A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f freshly 
d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e 
b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g begEin. 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 3 , 1 . 5 , 2 , 2 . 5 , 3 , 
4 , 5 , 7 , 1 0 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
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Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.00137 Moles of Anhydrous Potassium Chloride and 10 % Tetra-n-
butvlammonium Chloride Hydrate at 7 8 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d , 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) a n d 0 . 1 0 g 
p f p o t a s s i u m c h l o r i d e ( 0 . 0 0 1 3 7 m o l e s ) . T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s 
s t i r r e d a t 8 4 0 ( ± 2 0 ) r p m w i t h a h i g h s p e e d o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e 
t e m p e r a t u r e s t a b i l i z e d at 7 8 ° C . A t t h i s p o i n t , a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a -
n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . 
A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m L m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y 
d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e 
b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 7 5 , 1 . 2 5 , 1 . 7 5 , 2 . 1 5 , 3 , 4 , 
5 , 6 , 7 , 8 , 9 , 1 0 , 1 1 , 1 2 , 1 3 , 1 4 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
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Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.00137 Moles of Anhydrous Potassium Chloride and 10 % Tetra-n-
butvlammonium Chloride Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d , 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) a n d 0 . 1 0 g 
o f p o t a s s i u m c h l o r i d e ( 0 . 0 0 1 3 7 m o l e s ) . T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s 
s t i r red at 8 4 0 ( i ; 2 0 ) r p m w i t h a h i g h s p e e d o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e 
t e m p e r a t u r e s t a b i l i z e d at 7 8 ° C . A t th i s p o i n t , a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a -
n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . 
A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f freshly 
d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) wais a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e 
b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 : 2 5 , 0 . 7 5 , 1 . 2 5 , 1 . 7 5 , 2 . 2 5 , 3 , 4 , 
5 , 6 , 7 , 8 , 9 , 1 0 , 1 1 , 1 2 , 1 3 , 1 4 , 1 5 , 2 0 , 2 5 , 3 6 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
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Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.051 M o l e s of Anhydrous Potassium Chloride and 10 % Tetra-n-
butvlammonium Chloride Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d , 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) a n d 3 . 7 7 g 
o f p o t a s s i u m c h l o r i d e ( 0 . 0 5 1 m o l e s ) . T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s 
s t i r r ed a t 8 4 0 ( ± 2 0 ) r p m w i t h a h i g h s p e e d o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e 
t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a -
n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . 
A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y 
d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e 
b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 , 1 . 5 , 2 , 2 . 5 , 3 , 4 , 
5 , 7 , 1 0 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.051 Moles of Anhydrous Potassium Chloride and 10 % Tetra-n-
butvlammonium Chloride Hydrate at 7 8 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m flask 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d , 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) a n d 3 . 7 7 g 
o f p o t a s s i u m c h l o r i d e ( 0 . 0 5 1 n i o l e s ) ! T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s 
s t i r r ed a t 8 4 0 ( ± 2 0 ) r p m w i t h a h i g h s p e e d o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e 
t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a -
n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . 
A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y 
d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e 
b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 , 1 . 5 , 2 , 3 , 4 , 5 , 6 , 
7 , 8 , 9 , 1 0 , 1 1 , 1 2 , 1 3 , 1 4 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
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Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.204 Moles of Anhydrous Potassium Chloride and 10 % Tetra-n-
butvlammonium Chloride Hydrate at 7 8 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d , 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) a n d 
1 5 . 1 0 g o f p o t a s s i u m c h l o r i d e ( 0 . 2 0 4 m o l e s ) . T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e 
was stirred a t 8 4 0 ( ± 2 0 ) r p m w i t h a h i g h s p e e d o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e 
t e m p e r a t u r e s t a b i l i z e d a t 7 8 °C. A t t h i s p o i n t , a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a -
n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . 
A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y 
d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e 
b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 6 6 7 , 1 . 0 8 3 , 1 . 5 , 2 , 3 , 4 , 5 , 6 , 7 , 
8 , 9 , 1 0 , 1 1 , 1 2 , 1 3 , 1 4 , 1 5 , 2 0 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
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Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.204 Moles of Anhydrous Potassium Chloride and 10 % Tetra-n-
butvlammonium Chloride Hydrate at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d , 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) a n d 
1 5 . 1 0 g o f p o t a s s i u m c h l o r i d e ( 0 . 2 0 4 m o l e s ) . T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e 
w a s s t i r red at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d o v e r h e a d m e c h a n i c a l s t i r r e r u n t i l t h e 
t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a -
n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . 
A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f freshly 
d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e 
b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a gas c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 , 1 . 5 , 2 , 2 . 5 , 3 , 4 , 
5 , 7 , 1 0 , 1 5 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
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Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene in the 
Presence of 0.204 Moles of Anhydrous Potassium Chloride and 10 % Tetra-n-
butvlammonium Chloride Hydrate at 7 8 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m flask 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d , 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) a n d 
1 5 . 1 0 g o f p o t a s s i u m ' c h l o r i d e ( 0 . 2 0 4 m o l e s ) . T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e 
w a s s t i r red a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e 
t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , a g i t a t i o n w a s a r r e s t e d a n d 1 . 4 2 g o f t e t r a -
n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e ( 0 . 0 0 5 1 m o l e s ) w a s a n d f o l l o w e d w i t h a g i t a t i o n . 
A f t e r d i s s o l u t i o n o f t h e t e t r a - n - b u t y l a m m o n i u m c h l o r i d e h y d r a t e , 1 3 . 2 0 g o f f r e s h l y 
d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e 
b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 0 . 2 5 , 0 . 6 6 7 , 1 . 0 8 , 1 . 5 , 2 , 2 . 5 , 3 , 4 , 
5 , 7 , 1 0 , 1 5 , 2 5 , 3 5 , 4 5 , 6 0 m i n u t e s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzylacetamide Formation in o-Dichlorobenzene 
in the Presence of 10 % Tetra-n-octvlammonium Bromide at 7 8 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m flask 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
5 1 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r red at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 2 . 7 9 g o f t e t r a - n - o c t y l a m m o n i u m b r o m i d e ( 0 . 0 0 5 1 m o l e s ) w a s 
a d d e d a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - o c t y l a m m o n i u m 
b r o m i d e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t - o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 1 5 , 4 0 . 0 2 , 6 4 . 9 2 , 9 0 , 1 2 0 , 1 5 0 , 
1 8 0 , 2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1:500, 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e 
t a k e n . 
K I N E T I C S O F N - P H E N Y L - N - B E N Z Y L A C E T A N T I D E F O R M A T I O N I N O - D I C H L O R O B E N Z E N E 
I N T H E P R E S E N C E O F 1 0 % T E T R A - N - O C T Y L A M M O N I U M B R O M I D E A T 7 8 ° C 
T o a c l e a n , d r y 5 0 0 m L f o u n d b o t t o m flask 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r red at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
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a g i t a t i o n w a s a r r e s t e d a n d 2 . 7 9 g o f t e t r a - n - o c t y l a m m b r i i u m b r o m i d e ( 0 . 0 0 5 m o l e s ) w a s 
a d d e d a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n - o c t y l a m m o n i u m 
b r o m i d e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r the a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 1 5 , 4 0 . 0 2 , 6 4 . 9 2 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenVl-N-berizylacetamide Formation in o-Dichlorobenzene 
in the Presence of 1 0 % Tetra-n-heprvlammonium Bromide at 78 ° C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m flask 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d at 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 2 . 5 0 3 0 g o f t e t r a - n - h e p t y l a m m o n i u m b r o m i d e ( 0 . 0 0 5 1 m o l e s ) 
w a s a d d e d a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n -
h e p t y l a m m o n i u m b r o m i d e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) 
w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g 
b e g a n . 
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T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 1 5 , 4 0 . 0 2 , 6 4 . 9 2 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzvlaeetamide Formation in o-Dichlorobenzene 
in the Presence of 10 % Tetra-n-heptyllammonium Bromide at 78 ° C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % pure, A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , 
a g i t a t i o n w a s a r res ted a n d 2 . 5 0 3 0 g o f t e t r a - n - h e p t y l a m m o n i u m b r o m i d e ( 0 . 0 0 5 1 m o l e s ) 
w a s a d d e d a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a - n -
h e p t y l a m m o n i u m b r o m i d e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) 
w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g 
b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
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s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 1 5 , 4 0 . 0 2 , 6 4 . 9 2 , 9 0 , 1 2 0 , 1 5 0 , 
1 8 0 , 2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e 
t a k e n . 
Kinetics of N-phenvl-N-benzylacetamide Formation in o-Dichlorobenzene 
in the Presence of 10 % Tetraethylammonium Bromide at 78 ° C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r un t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 0 7 2 g o f t e t r a e t h y l a m m o n i u m b r o m i d e ( 0 . 0 0 5 1 m o l e s ) w a s 
a d d e d a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a e t h y l a m m o n i u m 
b r o m i d e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 1 5 , 4 0 . 0 2 , 6 4 . 9 2 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n . 
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K i n e t i c s o f N - p h e n v l - N - b e n z v l a c e t a m i d e F o r m a t i o n i n o - D i c h l o r o b e n z e n e 
i n t h e P r e s e n c e o f 1 0 % T e t r a e t h v l a m m o n i u m B r o m i d e a t 7 8 ° C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d at 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 0 7 2 g o f t e t r a e t h y l a m m o n i u m b r o m i d e ( 0 . 0 0 5 1 m o l e s ) w a s 
a d d e d a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e t e t r a e t h y l a m m o n i u m 
b r o m i d e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . 
I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 .1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 1 5 , 4 0 . 0 2 , 6 4 . 9 2 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n . 
K i n e t i c s o f N - p h e n v l - N - b e n z v l a c e t a m i d e F o r m a t i o n i n o - D i c h l o r o b e n z e n e 
i n t h e P r e s e n c e o f 1 0 % B e n z v t r i m e t h y l a m m o n i u m B r o m i d e a t 7 8 ° C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
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A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t th i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 1 7 4 g o f b e n z y l t r i m e t h y l a m m o n i u m b r o m i d e ( 0 . 0 0 5 1 
m o l e s ) w a s a d d e d a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e 
b e n z y l t r i m e t h y l a m m o n i u m b r o m i d e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 
m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d 
t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 1 5 , 4 0 . 0 2 , 6 4 . 9 2 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n . 
Kinetics of N^phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene 
in the Presence of 10 % Benzytrimethvlammonium Bromide at 78 ° C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r e d a t 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d at 7 8 ° C . A t th i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 1 . 0 7 4 2 g o f b e n z y l t r i m e t h y l a m m o n i u m b r o m i d e ( 0 . 0 0 5 
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m o l e s ) w a s a d d e d a n d f o l l o w e d w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e 
b e n z y l t r i m e t h y l a m m o n i u m b r o m i d e , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l c h l o r i d e ( 0 . 1 0 4 
m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , a g i t a t i o n a n d 
t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . , A t 1 5 , 4 0 . 0 2 , 6 4 . 9 2 , 9 0 , 1 2 0 , 1 5 0 , 
1 8 0 , 2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e 
t a k e n . 
Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene 
in the Presence of 10 % Aliquat 336 at 78 °C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 .03 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r r ed at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r re r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d at 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r r e s t e d a n d 2 . 0 6 g o f a l i q u a t 3 3 6 ( 0 . 0 0 5 1 m o l e s ) w a s a d d e d a n d f o l l o w e d 
w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e a l i q u a t 3 3 6 , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l 
c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , 
a g i t a t i o n a n d t i m i n g b e g a n . 
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T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 1 5 , 4 0 . 0 2 , 6 4 . 9 2 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n . 
Kinetics of N-phenvl-N-benzvlacetamide Formation in o-Dichlorobenzene 
in the Presence of 1 0 % Aliquat 3 3 6 at 7 8 ° C 
T o a c l e a n , d r y 5 0 0 m L r o u n d b o t t o m f l a s k 6 . 8 9 g o f a c e t a n i l i d e ( 0 . 0 5 1 
m o l e s , 9 7 % p u r e , A l d r i c h ) w e r e a d d e d . A f t e r w a r d s , 1 0 0 m L o f o - d i c h l o r o b e n z e n e 
w a s a d d e d w h i c h w a s f o l l o w e d b y 2 . 2 4 g o f h e x a d e c a n e ( 0 . 0 1 0 m o l e s , 9 9 % p u r e , 
A l d r i c h ) as a n i n t e r n a l s t a n d a r d a n d 3 . 0 3 g o f p o t a s s i u m h y d r o x i d e ( 0 . 0 5 4 m o l e s ) . 
T h e r e s u l t i n g s o l i d - l i q u i d p h a s e m i x t u r e w a s s t i r red at 8 4 0 ( + 2 0 ) r p m w i t h a h i g h s p e e d 
o v e r h e a d m e c h a n i c a l s t i r r e r u n t i l t h e t e m p e r a t u r e s t a b i l i z e d a t 7 8 ° C . A t t h i s p o i n t , 
a g i t a t i o n w a s a r res ted a n d 2 . 0 6 g o f a l i q u a t 3 3 6 ( 0 . 0 0 5 1 m o l e s ) w a s a d d e d a n d f o l l o w e d 
w i t h a g i t a t i o n . A f t e r d i s s o l u t i o n o f t h e a l i q u a t 3 3 6 , 1 3 . 2 0 g o f f r e s h l y d i s t i l l e d b e n z y l 
c h l o r i d e ( 0 . 1 0 4 m o l e s ) w a s a d d e d . I m m e d i a t e l y a f t e r t h e a d d i t i o n o f t h e b e n z y l c h l o r i d e , 
a g i t a t i o n a n d t i m i n g b e g a n . 
T h e p r o g r e s s o f t h e r e a c t i o n w a s m o n i t o r e d v i a g a s c h r o m a t o g r a p h y . A t 
d e s i g n a t e d t i m e s c a 0 . 1 m L o f r e a c t i o n m i x t u r e w a s t a k e n o u t o f t h e r e a c t i o n v i a 
s y r i n g e a n d d i s s o l v e d i n 2 m L o f t e t r a h y d r o f u r a n . A t 1 5 , 4 0 . 0 2 , 6 4 . 9 2 , 9 0 , 1 2 0 , 1 5 0 , 1 8 0 , 
2 4 0 , 3 0 0 , 4 2 0 , 6 0 0 , 9 0 0 , 1 2 0 0 , 1 5 0 0 , 2 1 0 0 , 2 7 0 0 , 3 6 0 0 s e c o n d s s a m p l e s w e r e t a k e n . 
59 
C H A P T E R I I I 
R E S U L T S A N D D I S C U S S I O N 
M E C H A N I S M & K I N E T I C D E S C R I P T I O N 
T h e r e a r e s e v e r a l t y p e s o f p h a s e - t r a n s f e r c a t a l y t i c s y s t e m s . L i q u i d - l i q u i d p h a s e 
t r a n s f e r c a t a l y s i s is t h e m o s t c o m m o n s y s t e m . I t c o n s i s t s o f a n a q u e o u s p h a s e a n d a n 
i m m i s c i b l e o r g a n i c p h a s e . T h r e e g e n e r a l m e c h a n i s m s h a v e b e e n p r o p o s e d t o a c c o u n t f o r 
t h e observations encountered i n l i q u i d - l i q u i d P T C reactions involving hydroxide i o n s ; 
t h e S t a r k s E x t r a c t i o n M e c h a n i s m , t h e M a k o s z a I n t e r f a c i a l M e c h a n i s m , a n d t h e M o d i f i e d 
I n t e r f a c i a l M e c h a n i s m . 
I n t h e S t a r k s E x t r a c t i o n M e c h a n i s m t h e p h a s e - t r a n s f e r c a t a l y s t d i s t r i b u t e s t h e 
h y d r o x i d e i o n b e t w e e n t h e l i q u i d a n d o r g a n i c p h a s e s ( S e e F i g u r e 4 ) . N o r e a c t i o n o c c u r s 
i n t h e i n t e r f a c i a l r e g i o n -t T h e p h a s e - t r a n s f e r c a t i o n t r a n s f e r s t h e i o n f r o m t h e a q u e o u s 
p h a s e t h r o u g h the i n t e r f a c i a l r e g i o n i n t o t h e o r g a n i c p h a s e w h e r e i t is a v a i l a b l e t o 
d e p r o t o n a t e a n o r g a n i c a c i d , R H . T h e r e s u l t i n g o r g a n i c a n i o n reac t s w i t h t h e 
e l e c t r o p h i l i c r e a g e n t , R ' Y i n t h e o r g a n i c p h a s e . T h e r e s u l t i n g s u b s t i t u t i o n r e a c t i o n 
p r o d u c e s t h e p r o d u c t R R ' a n d t h e p h a s e - t r a n s f e r sa l t Q + Y " . T h e s e q u e n t i a l p h a s e -
t r a n s f e r sa l t t h e n t r a n s p o r t s t h e l e a v i n g g r o u p ( Y " ) a c r o s s t h e i n t e r f a c i a l r e g i o n i n t o t h e 
a q u e o u s p h a s e . 
T h e t r a n s f e r o f O H " is e x p e c t e d t o b e e n e r g e t i c a l l y m o r e d i f f i c u l t t h a n o t h e r 
c o m m o n l y e n c o u n t e r e d l e a v i n g g r o u p a n i o n s l i k e C I " , B r " a n d I" b e c a u s e i t h a s a h i g h e r 
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c h a r g e - t o - v o l u m e ra t i o a n d is h i g h l y s o l v a t e d b y w a t e r a n d w o u l d r a t h e r r e m a i n i n t h e 
a q u e o u s p h a s e . I n f ac t , e x t r a c t i o n e x p e r i m e n t s r e v e a l t h a t i n a p h e n y l a c e t o n i t r i l e / 5 0 % 
N a O H t w o - p h a s e s y s t e m , m o r e t h a n 9 9 % o f t h e b e n z y l t r i e t h y l a m m o n i u m i o n is 
a s s o c i a t e d w i t h t h e c h l o r i d e i o n r a t h e r t h a n t h e h y d r o x i d e i o n . T h i s w o u l d s u g g e s t t h a t 
r e a c t i o n w o u l d b e s l o w w h e n u s i n g c a t a l y t i c a m o u n t s o f t h e q u a t e r n a r y a m m o n i u m sa l t ; 
h o w e v e r , th i s is n o t o b s e r v e d . 1 
I t is f o r th i s r e a s o n t h a t M a k o s z a p r o p o s e d t h e I n t e r f a c i a l M e c h a n i s m w h i c h 
s u g g e s t s t h a t t h e q u a t e r n a r y a m m o n i u m h a l i d e a n d t h e h y d r o x i d e d o n o t i n i t i a t e t h e 
r e a c t i o n . T h e f i r s t s tep o f t h e I n t e r f a c i a l M e c h a n i s m t h e h y d r o x i d e i o n r e a c t s w i t h t h e 
o r g a n i c a c i d in t h e i n t e r f a c i a l r e g i o n . T h e n t h e c a t a l y s t t r a n s p o r t s t h e r e s u l t i n g s o l v a t e d 
c a r b a n i o n from t h e i n t e r f a c i a l r e g i o n i n t o t h e o r g a n i c p h a s e w h e r e a l k y l a t i o n o c c u r s . 
R'Y" + Q + R " Q Y + R-R' 
O R G A N I C 
R E G I O N Q Y 
R - H + M + O H " R " M + + H 2 0 Q + R " + M Y 
I N T E R F A C I A L 
R E G I O N 
A Q U E O U S 
R E G I O N M Y 
M + O H " 
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I n t h e M o d i f i e d I n t e r f a c i a l M e c h a n i s m t h e p h a s e - t r a n s f e r c a t a l y s t is d i s t r i b u t e d 
b e t w e e n t h e o r g a n i c a n d i n t e r f a c i a l r e g i o n s . I n t h i s p r o c e s s i n s t e a d o f t r a n s p o r t i n g t h e 
h y d r o x i d e from t h e a q u e o u s p h a s e t o t h e o r g a n i c p h a s e , as p r o p o s e d b y S t a r k s , t h e 
q u a t e r n a r y salt t r a n s p o r t s t h e h y d r o x i d e i o n from t h e i n t e r f a c i a l r e g i o n t o t h e o r g a n i c 
p h a s e . T h i s c o u l d p o s s i b l y r e s u l t i n a less d r a s t i c free e n e r g y c h a n g e s i n c e t h e f i r s t s tep 
i n v o l v e s t h e r e a c t i o n o f O H * w i t h t h e p h a s e - t r a n s f e r c a t i o n h a l i d e sa l t a t t h e i n t e r f a c i a l 
r e g i o n . T h i s r e a c t i o n p r o d u c e s t h e p h a s e - t r a n s f e r c a t i o n h y d r o x i d e pa i r . T h e s e c o n d 
step involves t h e reaction of the phase-transfer cation hydroxide pair w i t h the organic 
a c i d i n t h e i n t e r f a c i a l r e g i o n t o p r o d u c e t h e p h a s e - t r a n s f e r c a t i o n - c a r b a n i o n p a i r . T h e 
final s tep is t h e c a r b a n i o n w i t h t h e a l k y l h a l i d e w i t h i n t h e o r g a n i c p h a s e t o g i v e t h e 
p r o d u c t . 
O R G A N I C ,
 + 
R E G I O N Q R"xH20 + R-Y V + R-R 
A Q U E O U S 1V1+Y" M+OH 
R E G I O N 
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A n o t h e r c o m m o n p h a s e - t r a n s f e r c a t a l y t i c s y s t e m is t h e s o l i d - l i q u i d . I t cons i s t s 
o f a n i m m i s c i b l e o r g a n i c p h a s e a n d s m a l l a m o u n t s o f w a t e r from h y d r a t e d reac tan t s . 
T h e L i o t t a O m e g a P h a s e M e c h a n i s m w a s p r o p o s e d t o d e t e r m i n e t h e e f f e c t o f s m a l l 
a m o u n t s o f w a t e r o n t h e r e a c t i o n r a t e . 8 I t is p r o p o s e d t h a t t h a t w h e n s m a l l a m o u n t s o f 
w a t e r a re p r e s e n t i n s o l i d - l i q u i d P T C s y s t e m s ; t h e w a t e r c o a t s t h e s u r f a c e o f t h e so l i d . 
T h i s s u r f a c e l a y e r is c a l l e d t h e o m e g a p h a s e : W h e n a p h a s e - t r a n s f e r c a t a l y s t is p r e s e n t , 
t h e o m e g a p h a s e c o n s i s t s o f c a t a l y s t , sa l t a n d w a t e r . I t h a s b e e n d e m o n s t r a t e d t h a t 
reaction c a n t a k e p l a c e i n t h i s p h a s e . S e e Figure 3 - a . 
F i g u r e 3 - a . F o r m a t i o n o f o m e g a p h a s e o n s o l i d s a l t s u r f a c e . 
W h e n c o n s i d e r i n g s o l i d - l i q u i d P T C r e a c t i o n s i n v o l v i n g h y d r o x i d e , it is n e c e s s a r y t o 
c o n s i d e r t h e e f f ec t s o f w a t e r s i n c e h y d r o x i d e s a re o f t e n v e r y h y d r a t e d . 
A s t u d y o f t h e N - a l k y l a t i o n o f a c e t a n i l i d e i n l i q u i d - l i q u i d a n d s o l i d - l i q u i d P T C 
s y s t e m s s h o u l d p r o v e v e r y e f f e c t i v e i n d e v e l o p i n g a m o d e l f o r s t u d y i n g t h e 
c h a r a c t e r i s t i c s o f t h e M o d i f i e d I n t e r f a c i a l M e c h a n i s m a n d t h e O m e g a P h a s e M e c h a n i s m . 
M e c h a n i s m s f o r t h e N - a l k y l a t i o n o f a c e t a n i l i d e i n t h e l i q u i d - l i q u i d a n d s o l i d - l i q u i d P T C 
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s y s t e m s h a v e b e e n p r o p o s e d . T h e f o l l o w i n g is t h e p r o p o s e d m e c h a n i s m f o r t h e N -
a l k y l a t i o n o f t h e a c e t a n i l i d e i n t h e a b s e n c e o f a c a t a l y s t u n d e r l i q u i d - l i q u i d c o n d i t i o n s : 
Figure 3 -b, Uncatalyzed Mechanism of Deprotonation and N-alkylation of Acetanilide. 
o = organic phase, i - interfacial region, aq = aqueous phase 
T h e f o l l o w i n g is t h e p r o p o s e d m e c h a n i s m f o r t h e N - a l k y l a t i o n o f t h e a c e t a n i l i d e i n t h e 
p r e s e n c e o f a c a t a l y s t u n d e r l i q u i d - l i q u i d c o n d i t i o n s : 
F i g u r e 3-c. Cata lyzed Mechanism for the Deprotonat ion and N-a lky la t ion o f Acetani l ide. 
o = organic phase, i = interfacial region, aq = aqueous phase 
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T h e f o l l o w i n g is t h e d e r i v a t i o n o f t h e r a t e e x p r e s s i o n b a s e d o n t h e p r o p o s e d m e c h a n i s m 
f o r t h e u n c a t a l y z e d N - a l k y l a t i o n r e a c t i o n i n a l i q u i d - l i q u i d t w o p h a s e s y s t e m : 
dlRR
^ = ki[R-}[R X]o ( 1 1 ) dt 
U s i n g t h e s t e a d y - s t a t e a p p r o x i m a t i o n , t h e p r e c e d i n g e q u a t i o n c a n b e e x p r e s s e d i n t e r m s 
o f r e a g e n t c o n c e n t r a t i o n s . 
d[R-} 
dt = k\[RH]o[0H-]aq - k - i[R-} - k2[R-}[RX]o ( 1 . 2 ) 
k^-kl[RX]o ' 
a\RR ]o _ kik2[RH]o[R X]JjOH-]aq 
dt ~ k-x~ki[RX]o ( 
E q u a t i o n (1.4) is t h e ra te e x p r e s s i o n f o r t h e u n c a t a l y z e d m e c h a n i s m . 
T h e f o l l o w i n g is t h e d e r i v a t i o n o f t h e ra te e x p r e s s i o n b a s e d o n t h e p r o p o s e d 
m e c h a n i s m f o r t h e c a t a l y z e d N - a l k y l a t i o n r e a c t i o n i n a l i q u i d - l i q u i d t w o p h a s e s y s t e m : 
d[RR]]
 = ki[Q + R-]o[RtX]o ( 2 . 1 ) dt 
U s i n g t h e s t e a d y - s t a t e a p p r o x i m a t i o n f o r t h e [ Q + R " ] a n d [ Q + O H * ] , t h e p r e c e d i n g e q u a t i o n 
c a n b e e x p r e s s e d i n t e r m s o f r e a g e n t c o n c e n t r a t i o n s . 
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D
^Q + R ]O
 =
 KI[Q + OH-]O[RH]O - KI[Q + R-]O -KI[Q + R-]<{R X]O ( 2 . 2 ) 
DT 
D[Q + OH ],-,
 = K ^ Q H _ ^ Q + X_Y_ K_ TQ + OH-UX-]*, - KI[Q + OH-]J[RH]O + 
DT 
FC-2[Q + R-]O 
( 2 . 3 ) 
D[RR']O _ JCXK2K>[Q + X-]C[OH-]AQ[RH]O[R' X]O 
DT ~ K-IK- 2[X-]AQ + K - MRXUX-]^ + KIKI[RX]O[RH]O ( ^ 
E q u a t i o n ( 2 . 4 ) is t h e ra te e x p r e s s i b n f o r t h e c a t a l y z e d m e c h a n i s m u n d e r l i q u i d - l i q u i d 
P T C c o n d i t i o n s . 
K i n e t i c s o f t h e s i - P T C D e p r o t o n a t i o n a n d N - a l k v l a t i o n o f A c e t a n i l i d e 
A s t u d y o f t h e d e p r o t o n a t i o n a n d N - a l k y l a t i o n o f a c e t a n i l i d e i n a s o l i d - l i q u i d 
P T C s y s t e m h a s b e e n c a r r i e d o u t t o s t u d y t h e c h a r a c t e r i s t i c s o f t h e O m e g a P h a s e 
M e c h a n i s m . M e c h a n i s m s f o r t h e d e p r o t o n a t i o n a n d N - a l k y l a t i o n o f a c e t a n i l i d e i n t h e 
l i q u i d - l i q u i d a n d s o l i d - l i q u i d P T C s y s t e m s h a v e b e e n p r o p o s e d . R e c a l l F i g u r e s 3 - a a n d 
3 - b . A c t i v a t i o n e n e r g i e s d e t e r m i n e d f o r t h e d e p r o t o n a t i o n a n d N - a l k y l a t i o n o f 
a c e t a n i l i d e w i t h p o t a s s i u m h y d r o x i d e a n d b e n z y l c h l o r i d e i n t h e p r e s e n c e a n d a b s e n c e o f 
c a t a l y s t u n d e r l i q u i d - l i q u i d c o n d i t i o n s i n d i c a t e t h a t t h e u n c a t a l y z e d r e a c t i o n is m a s s 
t r a n s f e r l i m i t e d w h e r e a s t h e c a t a l y z e d r e a c t i o n is r e a c t i o n r a t e l i m i t e d . 9 
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A ser ies o f e x p e r i m e n t s w e r e c o n d u c t e d i n o r d e r t o a s c e r t a i n w h e t h e r t h e 
d e p r o t o n a t i o n a n d N - a l k y l a t i o n o f a c e t a n i l i d e is r e a c t i o n r a t e t r a n s f e r r a t e l i m i t e d o r 
r e a c t i o n r a t e l i m i t e d u n d e r s o l i d - l i q u i d c o n d i t i o n s . I f t h e r e a c t i o n is m a s s t r a n s f e r 
l i m i t e d , e a c h e n c o u n t e r b e t w e e n i n d i v i d u a l m o l e c u l e s w o u l d l e a d t o r e a c t i o n . W h e n t h i s 
o c c u r s , t h e a c t i v a t i o n e n e r g y is a b o u t 1 k c a l / m o l e . 
U s i n g t h e A r r h e n i u s r e l a t i o n s h i p : 
kobs— Ae , 
a p l o t o f I n k versus 1 / T , t h e activation energy, E a , c a n b e gleaned. F u r t h e r , s i n c e kobs is 
d i r e c t l y r e l a t e d t o in i t ia l r a t e o f r e a c t i o n , a p l o t o f l n ( r a t e ) v e r s u s 1 / T s h o u l d y i e l d t h e 
a c t i v a t i o n e n e r g y . 
R e c a l l F i g u r e 3 - b a n d see e q u a t i o n 4 . 4 b e l o w . F r o m t h e p r o p o s e d m e c h a n i s m 
a n d r e s u l t i n g r a t e e x p r e s s i o n t h e p r e s e n c e o f a n o m e g a p h a s e a n d t h e e f f i c a c y o f t h e 
m e c h a n i s m w a s p r o b e d . 
T h e f o l l o w i n g is t h e d e r i v a t i o n o f t h e r a t e e x p r e s s i o n b a s e d o n t h e p r o p o s e d 
m e c h a n i s m f o r t h e c a t a l y z e d N - a l k y l a t i o n r e a c t i o n i n a s o l i d - l i q u i d t w o p h a s e s y s t e m i n 
w h i c h a n o m e g a (co.) p h a s e is i n v o l v e d : 
d]iRR
 ^ = ki[Q + R-]o[R'X]o (3.1) dt 
U s i n g t h e s t e a d y - s t a t e a p p r o x i m a t i o n f o r t h e [ Q + R " ] a n d [ Q + O F T ] , t h e p r e c e d i n g e q u a t i o n 
c a n b e e x p r e s s e d i n t e r m s o f r e a g e n t c o n c e n t r a t i o n s . 
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d[Q + R-]o 
dt 
= ki[Q + OH-]o,[RH]o - ki\Q + R-]o - ks[Q + R-]o[R X]o ( 3 . 2 ) 
d[Q + OH~], 
dt 
= kx[OH-]aq[Q + X-]o - k -i[Q + OH-UX-], ( 3 - 3 ) 
k2[Q + 0H-]4RH]o + k-z[Q + R-]o 
d[RR]a 
dt 
k\k2kiQ + X-]o[OH-]aq[RH]o[R' X}> ( 3 . 4 ) 
k- \h - 2[X-]aq + k - iks[R' XUX-]aq + kik3[R' X]o[RH]o 
E q u a t i o n ( 3 . 4 ) is t h e r a t e e x p r e s s i o n f o r t h e c a t a l y z e d m e c h a n i s m u n d e r l i q u i d - l i q u i d 
c o n d i t i o n s . 
I n d e v e l o p i n g a m o d e l f o r t h e t h e N - b e n z y l a t i o n o f a c e t a n i l i d e it w a s i m p o r t a n t 
t o d e t e r m i n e t h e e f f e c t o f a d d e d w a t e r o n t h e in i t ia l r a te o f r e a c t i o n . T h i s is e s p e c i a l l y 
i m p o r t a n t f o r t h e p r o p o s e d L i o t t a O m e g a P h a s e M e c h a n i s m . T h e d a t a f r o m t h e s e 
e x p e r i m e n t s is p r e s e n t e d i n F i g u r e s a n d T a b l e s 3 - 1 t o 3 - 9 . T h e d a t a s h o w s t h a t t h e 
r e a c t i o n ra te i n c r e a s e s w i t h t h e a d d i t i o n o f w a t e r . T h i s p o s t u l a t e s u g g e s t s t h a t u p o n 
a d d i t i o n o f w a t e r a n d a f t e r e q u i l i b r a t i o n o f t h e s y s t e m , t h e q u a t e r n a r y a m m o n i u m salt is 
t r a n s l o c a t e d o n t o t h e s u r f a c e o f t h e sal t . T h i s p h a s e c o n s i s t s o f w a t e r , d i s s o l v e d b a s e , o -
d i c h l o r o b e n z e n e , a n d q u a t e r n a r y a m m o n i u m salt . 
A l s o , i n t h e p r e s e n c e o f s m a l l a m o u n t s o f w a t e r P r o d u c t ( 2 ) h a s b e e n o b s e r v e d . 
The Effect of Added Water on Initial Rate of N-benzylation of Acetanilide. 
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P r o d u c t ( 2 ) 
P r o d u c t ( 2 ) is f o r m e d v i a a l k y l a t i o n o f t h e a m b i d e n t a c e t a n i l i d e a n i o n p r o d u c e d b y 
d e p r o t o n a t i o n o f a c e t a n i l i d e . I f a n o m e g a p h a s e is i n t i m a t e l y i n v o l v e d i n t h e r a t e 
e n h a n c e m e n t , a m o r e p o l a r m e d i a is i n v o l v e d w h i c h c o u l d l o w e r t h e a c t i v a t i o n e n e r g y o f 
t h e r e a c t i o n p a t h l e a d i n g t o t h e P r o d u c t ( 2 ) . S o , th i s d a t a i n d i c a t e s t h a t t h e o m e g a p h a s e 
is i n v o l v e d i n t h e ra te e n h a n c e m e n t o f N P B A , a n d it a l s o e n h a n c e s t h e r a t e o f P r o d u c t 
( 2 ) f o r m a t i o n . T h e f o r m a t i o n o f t h e O - a l k y l a t e d p r o d u c t is o n l y o b s e r v e d i n t h e 
p r e s e n c e o f w a t e r , a n d t h e c o n v e r s i o n o f a c e t a n i l i d e t o P r o d u c t ( 2 ) w a s o n l y o b s e r v e d t o 
r e a c h c a 1 %. T h i s e q u a t e s t o a s e l e c t i v i t y r a t i o o f a b o u t 1 0 0 : 1 [ N P B A . P r o d u c t ( 2 ) ] o r a 
d i f f e r e n c e i n A G o f c i r c a 1 1 k c a l / m o l e f o r t h e t w o r e a c t i o n p a t h s . 
The Effect of Varying TBAC Concentration on Initial Rate of N-benzvlation of 
Acetanilide. 
T h e in i t ia l r a t e o f r e a c t i o n w a s m o n i t o r e d w h i l e i n c r e a s i n g t h e c o n c e n t r a t i o n o f 
T B A C . T h e d a t a f r o m these e x p e r i m e n t s is s h o w n i n F i g u r e s a n d T a b l e s 3 - 1 0 t o 3 - 1 4 . 
T h e d a t a i n d i c a t e s t h a t as t he a m o u n t o f T B A C i n c r e a s e s t h e in i t ia l r a t e i n c r e a s e s . T h i s 
is c o n s i s t e n t w i t h t h e m e c h a n i s m ; y e t t h e s l o p e i n F i g u r e 3 - 1 0 d e c r e a s e s as t h e 
c o n c e n t r a t i o n o f T B A C i nc reases . T h i s i n d i c a t e s t h a t t h e c a t a l y s t m a y d e g r a d e u n d e r t h e 
r e a c t i o n c o n d i t i o n s . 
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The Efect of Varyine Moles of KC1 on Initial Rate of N-benzylation of Acetanilide. 
F u r t h e r p r o b i n g o f t h e m e c h a n i s m s h o w s a d e c r e a s e i n i n i t i a l r a t e o f r e a c t i o n 
w i t h a d d i t i o n o f a n h y d r o u s K C 1 . T h e d a t a o f t h e s e e x p e r i m e n t s is f o u n d i n F i g u r e s a n d 
T a b l e s 3 - 1 5 t o 3 - 2 1 . A c c o r d i n g t o t h e m e c h a n i s m , a d d i t i o n o f C l " s h o u l d sh i f t t h e in i t ia l 
e q u i l i b r i u m c o n s t a n t K i ( r e p r e s e n t i n g kr/Li) s o t h a t less Q + O H " is f o r m e d . W h e n t h e 
s t e a d y s ta te c o n c e n t r a t i o n o f CTOH" is m u c h less, t h e ra te o f t h e r e a c t i o n is d e c r e a s e d . 
- H o w e v e r , w h e n c o m p a r i n g t h e a d d i t i o n o f 0 . 0 0 1 3 7 m o l e s o f a n h y d r o u s K C 1 w i t h 
n o a d d i t i o n of anhydrous K C 1 , t h e r a t e increases; S i n c e t h e r a t e increases upon a d d i t i o n 
o f a n h y d r o u s K C 1 , t h e n d e c r e a s e s as m o r e K G is a d d e d , t h e a n h y d r o u s K G s e e m s t o 
a c t i v a t e t h e Q + O H . T h i s c a n b e e x p l a i n e d b y d e h y d r a t i o n o f t h e Q + O H , a n d t h e less 
s o l v a t e d Q + O H i n t h e o r g a n i c p h a s e is m o r e r e a c t i v e . T h i s b e h a v i o r h a s b e e n o b s e r v e d 
b y L a n d i n i w h o s u g g e s t s t h a t t h e a m o u n t o f w a t e r i n t h e o r g a n i c p h a s e c a n b e d e c r e a s e d 
b y i n c r e a s i n g t h e c o n c e n t r a t i o n o f a q u e o u s N a O H . I n h is w o r k , h e f o u n d tha t as t h e 
c o n c e n t r a t i o n is c h a n g e d from 1 0 % t o 50 % N a O H , t h e h y d r a t i o n o f t h e O H in t h e 
o r g a n i c p h a s e is s i g n i f i c a n t l y a b a t e d : T h i s d e c r e a s e i n h y d r a t i o n d e s t a b i l i z e s o r a c t i v a t e s 
t h e Q + O H " 1 0 
T h i s b e h a v i o r s e e m s t o b e c o n s i s t e n t w i t h t h e o r y a n d t h e p r o p o s e d m e c h a n i s m . 
F i r s t , t h e in i t i a l r a t e o f r e a c t i o n i n c r e a s e s b e c a u s e o f h y d r o x i d e a c t i v a t i o n d u e t o 
d e h y d r a t i o n . T h e n t h e r e a c t i o n r a t e d e c r e a s e s b e c a u s e t h e e q u i l i b r i u m sh i f t s so tha t 
" Q + O H is f o r m e d i n a l o w e r s t e a d y - s t a t e c o n c e n t r a t i o n . 
70 
I f t h i s l i ne o f t h o u g h t is c o r r e c t , t he a d d i t i o n o f h y d r a t e d K C 1 s h o u l d n o t i nc rease 
t h e ra te o f r e a c t i o n t o t h e s a m e e x t e n t as its h y d r a t e d c o u n t e r p a r t b u t o n l y d e c r e a s e t h e 
r a t e o f d e p r o t o n a t i o n a n d N - b e n z y l a t i o n . T h e d a t a from t h e s e e x p e r i m e n t s a re p r e s e n t e d 
in F i g u r e s a n d T a b l e s 3 - 2 2 t o 3 - 2 5 . T h e d a t a i n d i c a t e s t h a t t h e r e a c t i o n ra te dec reases 
w i t h t h e a d d i t i o n o f h y d r a t e d K C 1 . T h e a d d i t i o n o f h y d r a t e d K C 1 s h o u l d n o t d ras t i ca l l y 
d e h y d r a t e t h e Q + O H * i n t h e o r g a n i c p h a s e , s o less a c t i v a t i o n s h o u l d o c c u r . 
T h e E f f e c t s o f t h e A m o u n t o f H y d r o x i d e , B e n z y l C h l o r i d e a n d A c e t a n i l i d e o n t h e 
Initial Rate of the N-benzvlation of Acetanilide. 
A d d i t i o n a l p r o b i n g o f t h e m e c h a n i s m i n c l u d e s m o n i t o r i n g t h e c h a n g e i n in i t ia l 
r a t e w i t h t h e c h a n g e i n c o n c e n t r a t i o n o f a c e t a n i l i d e , b e n z y l c h l o r i d e a n d p o t a s s i u m 
h y d r o x i d e . S t u d i e s s h o w ( F i g u r e s a n d T a b l e s 3 - 2 6 t o 3 - 3 0 ) t h a t as t h e a m o u n t o f 
p o t a s s i u m h y d r o x i d e is i n c r e a s e d t h e r a t e is i n c r e a s e d . 
E x p e r i m e n t s w e r e c a r r i e d o u t t o p r o b e t h e m e c h a n i s m w i t h r e s p e c t t o b e n z y l 
c h l o r i d e . T h e resu l t s ( F i g u r e s a n d T a b l e s 3 - 3 1 t o 3 - 3 5 ) s h o w t h a t as t h e a m o u n t o f 
b e n z y l c h l o r i d e i nc reases , t h e ra te o f r e a c t i o n i nc reases . T h i s t o o is in a c c o r d a n c e w i t h 
t h e p r o p o s e d m e c h a n i s m . A s t h e c o n c e n t r a t i o n o f b e n z y l c h l o r i d e i nc reases t h e ra te 
i n c r e a s e s , y e t i ts s l o p e d e c r e a s e s . T h i s c o u l d i n d i c a t e t h a t at h i g h e r c o n c e n t r a t i o n s t he 
r a t e o f t h e h y d r o l y s i s o f b e n z y l c h l o r i d e i nc rease . 
S t u d i e s ( F i g u r e s a n d T a b l e s 3 - 3 6 t o 3 - 3 9 ) a l so i n d i c a t e t h a t as t h e m o l a r i t y o f 
a c e t a n i l i d e i n c r e a s e s , t h e ra te o f t h e N - b e n z y l a t i o n o f a c e t a n i l i d e i n c r e a s e s . T h i s 
b e h a v i o r is a l s o c o n s i s t e n t w i t h t h e p r o p o s e d m e c h a n i s m . 
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T h e E f f e c t o f t h e T y p e o f C a t a l y s t o n t h e I n i t i a l R a t e o f t h e N - b e n z y l a t i o n o f 
A c e t a n i l i d e . 
T o f u r t h e r c h a r a c t e r i z e t h e N - b e n z y l a t i o n o f a c e t a n i l i d e a ser ies o f c a t a l y s t s w e r e 
u s e d . I n a d d i t i o n t o t e t r a - n - b u t y l a m m o n i u m c h l o r i d e , t e t r a e t h y l a m m o n i u m b r o m i d e , 
t e t r a - n - h e p t y l a m m o n i u m b r o m i d e , t e t r a - n - o c t y l a m m o n i u m b r o m i d e , 
b e n z y l t r i m e t h y l a m m o n i u m b r o m i d e a n d a l i q u o t 3 3 6 ( t r i o c t y l m e t h y l a m m o n i u m 
b r o m i d e ) w e r e u s e d i n t h e r e a c t i o n . F r o m T a b l e 3 - 4 0 it c a n b e o b s e r v e d t h a t t h e m o r e 
a c c e s s i b l e t h e c a t a l y s t , t h e fas te r t h e r a t e o f r e a c t i o n . I n p r e v i o u s w o r k 9 , t h e r e a c t i o n 
w a s F O U N D T O b e R E A C T I O N R A T E l i m i t e d ; H O W E V E R , A R E A C T I O N R A T E l i m i t e d R E A C T I O N S H O U L D B E 
f o u n d t o b e i n c r e a s e d b y b u l k y q u a t e r n a r y a m m o n i u m sal ts. W h e n u s i n g h y d r o x i d e i n a 
s l - p t c r e a c t i o n , it is o f t e n d i f f i c u l t t o t r a n s f e r . 1 S o , u s i n g a n a c c e s s i b l e p h a s e - t r a n s f e r 
a g e n t s h o u l d a c c e l e r a t e t h e t r a n s f e r o f h y d r o x i d e a n d t h e r e a c t i o n . I n f a c t , t h i s is 
o b s e r v e d i n T a b l e s a n d F i g u r e s 3 - 4 1 t o 3 - 5 0 . 
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E F F E C T O F A D D E D W A T E R O N T H E N - B E N Z Y L A T I O N O F A C E T A N I L I D E 
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vt 
_J 
© 
o 
0.0005 
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V O L U M E O F A D D E D W A T E R ( M L ) 
Figure 3.1. Effect of W a t e r on the Initial Rate of the N-benzylation of Acetanilide. 
Table 3.1. Effect of W a t e r on the Initial Rate of the N-benzylation of Acetanilide 
V 6 L U M E O E W A T E R \ " 1 N I T I A L J R A T E ^ I A f S D A K D 
« A D D E D -I ( m o l e / L s e c ) . D E V I A T I O N D E V I A T I O N 
S T A N D A R D 
0 . 0 0 3 . 3 9 x 1 0 ^ 3 . 2 x 1 0 ' 5 
0 . 1 5 3 . 4 3 x l O " 4 2 . 9 x 1 0 ° 
0 . 5 0 3 . 7 9 x 1 0 " 4 3 . 4 5 x 1 0 ° 
1 . 0 0 4 . 4 8 x l O " 4 7 . 5 x 1 0 * 
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V T W 3 7 - 4 : N P B A F O R M A T I O N 
20 40 
y = -1 .90E - 0 6 X 2 + 3 . 7 1 E - 0 4 x 
R 2 = 9 . 4 5 E - 0 1 
60 80 
T i m e (sec) 
1 0 0 1 2 0 1 4 0 
Figure 3.2. N-benzylation of Acetanilide (100ml / 0 ml: 1,2-
dichlorobenzene/Water) at 78°C 
! R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0.0 ml Water 0 . 0 m o l e s R C 1 
Table 3.2. N-benzylation of Acetanilide (100 ml/ 0 ml: 1,2-
dichlorobenzene/Water) at 78°C 
TIME ( s e c ) N P B A 
0 .0 0 . 0 
1 5 0 . 0 0 7 
4 0 0 . 0 1 2 9 
6 5 0 . 0 1 5 1 
9 0 0 . 0 1 6 6 
1 2 0 0 . 0 1 8 2 
1 5 0 0 . 0 2 0 3 
1 8 0 0 . 0 2 1 7 
2 4 0 0 . 0 2 5 1 
3 0 0 0 . 0 2 8 7 
4 2 0 0 . 0 3 3 6 
6 0 0 0 . 0 3 9 4 
9 0 0 0 . 0 4 4 3 
I 1 2 0 0 0 . 0 4 5 4 
i 1 5 0 0 0 . 0 4 5 6 
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V T W 3 7 - 6 : N P B A F O R M A T I O N 
1 4 0 
T i m e (sec) 
F i g u r e 3 . 3 . N - b e n z y l a t i o n o f A c e t a n i l i d e ( 1 0 0 m l / 0 m l : 1,2-
d i c h l o r o b e n z e n e / W a t e r ) a t 7 8 ° C . 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C -j- S t i r R a t e ! = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e ' 0 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0.0 m l W a t e r 0 . 0 m o l e s K C l 
0.018 i
 : 
0 . 0 1 6 -
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Table 3.3. N-benzylation of Acetanilide (100ml 10 ml: 1,2-
dichlorobenzene/Water) at 78°C. 
T I M E (sec) N P B A 
0 0 .0 
1 5 0 . 0 0 6 7 
4 0 0 . 0 1 0 7 
65 0 . 0 1 2 6 
9 0 0 . 0 1 3 9 
1 2 0 0 . 0 1 5 5 
1 5 0 0 . 0 1 7 2 
1 8 0 0 . 0 1 8 9 
2 4 0 0 . 0 2 2 4 
3 0 0 0 . 0 2 6 2 
4 2 0 0 . 0 3 2 9 
6 0 0 0 . 0 4 0 4 
9 0 0 0 . 0 4 5 8 
1 2 0 0 0 . 0 4 7 1 
1 5 0 0 0 . 0 4 7 3 
2 1 0 0 0 . 0 4 7 7 
7 7 
V T W 3 5 - 1 : N P B A F O R M A T I O N 
0.02
 7 -• • 
1 2 0 1 4 0 
T i m e (sec) 
Figure 3.4. N-benzylation of Acetanilide (100ml / 0.15 ml: 1,2-
dichlorobenzene/ Water) at 78°C 
At 'I III J' 4< 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C i-^. :*'" ! •. S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0.15 ml Water 0 .0 m o l e s K C 1 
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Table 3.4. N-benzylation of Acetanilide (100ml / 0.15 ml: 1,2-dichlorobenzene/ 
Water) at 78°C 
TIME ( s e c ) N P B A 
0 0 
1 5 0 . 0 0 4 8 
4 0 0 . 0 1 1 2 
65 0 . 0 1 4 2 
9 0 0 . 0 1 6 4 
1 2 0 0 . 0 1 8 3 
1 5 0 0 . 0 2 0 4 
1 8 0 0 : 0 2 2 4 
2 4 0 =: 0 . 0 2 9 2 
3 0 0 0 . 0 2 5 9 
4 2 0 0 . 0 3 3 7 
6 0 0 0 . 0 3 9 2 
9 0 0 0 . 0 4 3 1 
1 2 0 0 ^ 0 . 0 4 4 3 
1 5 0 0 0 . 0 4 4 7 
2 1 0 0 0 . 0 4 4 8 
2 7 0 0 0 . 0 4 4 7 
3 6 0 0 0 . 0 4 4 6 -
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V T W 3 5 - 2 : N P B A F O R M A T I O N 
0 . 0 2 5 
0 . 0 2 H 
0 . 0 1 5 
0 . 0 1 
0 . 0 0 5 
y = - 1 . 6 9 E - 0 6 X 2 + 3 . 7 2 E - 0 4 X 
R 2 = 9 . 7 8 E - 0 1 
2 0 4 0 6 0 8 0 
T I M E ( S E C ) 
1 0 0 1 2 0 1 4 0 
F I G U R E 3 . 5 . N - B E N Z Y L A T I O N O F A C E T A N I L I D E ( 1 0 0 M L / 0 . 1 5 M L : 1 , 2 -
D I C H L O R O B E N Z E N E / W A T E R ) A T 7 8 ° C . 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e •if ; : 7 8 o c y -1 ;|!: S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0 . 1 5 M L W A T E R 0 .0 m o l e s K C 1 
Figure 3.5. N-benzylation of Acetanilide (100ml / 0.15 ml: 1,2-
dichlorobenzene/ Water) at 7 8 ° C . 
TIME (sec) NPBA 
0 0 . 0 
1 5 0 . 0 0 7 2 
4 0 0 . 0 1 2 8 
6 5 0 . 0 1 6 4 
9 0 0 . 0 1 8 7 
1 2 0 " 0 . 0 2 1 0 
1 5 0 0 . 0 2 3 1 
1 8 0 0 . 0 2 5 1 
2 4 0 0 . 0 2 8 7 
3 0 0 0 . 0 3 1 6 
4 2 0 0 . 0 3 6 1 
6 0 0 0 . 0 4 0 7 
9 0 0 0 . 0 4 3 8 
1 2 0 0 0 . 0 4 4 6 • 
1 5 0 0 0 . 0 4 5 0 
2 1 0 0 0 . 0 4 5 2 
2 7 0 0 0 . 0 4 5 6 
3 6 0 0 0 . 0 4 5 6 
8 1 
V T W 3 7 - 5 : N P B A F O R M A T I O N 
0 . 0 1 8 T"~ ~ ~ 
T I M E ( S E C ) 
Figure 3.6. N-benzylation of Acetanilide (100ml / 0.50 ml: 1,2-
dichlorobenzene/ Water) at 78°C. 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C " S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0.50 ml Water 0 . 0 m o l e s K C 1 
Table 3.6. N-benzylation of Acetanilide (100ml / 0.50 ml: 1,2-
dichlorobenzene/ Water) at 78°C. 
TIME (sec) i NPBA 
0 .0 0 . 0 
1 5 0 . 0 0 5 9 
4 0 0 . 0 1 0 7 
6 5 0 . 0 1 4 1 
9 0 0 . 0 1 6 6 
1 2 0 0 . 0 1 9 2 
1 5 0 0 . 0 2 1 9 
1 8 0 0 . 0 2 4 5 
2 4 0 0 . 0 2 8 7 
3 0 0 0 . 0 3 2 0 
4 2 0 0 . 0 3 6 8 
6 0 0 0 . 0 4 1 2 
9 0 0 0 . 0 4 4 2 
1 2 0 0 0 . 0 4 5 0 
1 5 0 0 0 . 0 4 5 6 
2 1 0 0 0 . 0 4 6 1 
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VTW37-7: NPBA FORMATION 
0.025 -r : • • 
100 
Time (sec) 
F i g u r e 3 . 7 . N - b e n z y l a t i o n o f A c e t a n i l i d e ( 1 0 0 m l / 0 . 5 0 m l : 1 , 2 -
d i c h l o r o b e n z e n e / W a t e r ) a t 7 8 ° C . 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e • 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0 . 5 0 m l W a t e r 0 . 0 m o l e s K C 1 
Figure 3.7. N-benzylation of Acetanilide (100ml/ 0.50 ml: 1,2-
dichlorobenzene/Water) at 78°C. 
T I M E ( s e c ) , N P B A 
0 0 
1 5 0 . 0 0 6 9 
4 0 0 . 0 1 2 9 
65 0 . 0 1 7 3 
9 0 0 . 0 2 0 2 
1 2 0 0 . 0 2 3 4 
1 5 0 0 . 0 2 6 3 
1 8 0 0 . 0 2 9 0 
2 4 0 0 . 0 3 2 8 
3 0 0 0 . 0 3 5 9 
4 2 0 0 . 0 3 9 9 
6 0 0 0 . 0 4 3 1 
9 0 0 0 . 0 4 6 0 
1 2 0 0 0 . 0 4 6 6 
1 5 0 0 0 . 0 4 6 9 
2 1 0 0 0 . 0 4 7 6 
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VTW37-1: NPBA FORMATION 
0.025 
0 10 20 30 40 50 60 70 80 90 100 
Time (sec) 
F i g u r e 3 . 8 . N - b e n z y l a t i o n o f A c e t a n i l i d e ( 1 0 0 m l / 1 . 0 m l : 1 , 2 - d i c h l o r o b e n z e n e / 
W a t e r ) a t 7 8 ° C 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C * S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 1 . 0 m l W a t e r 0 . 0 m o l e s K C 1 
8 6 
Figure 3.8. N-benzylation of Acetanilide (100ml /1 .0 ml: 1,2-dichIorobenzene/ 
Water) at 78°C 
T I M E ( s e c ) ! N P B A 
0 0 . 0 
1 5 0 . 0 0 6 9 
4 0 0 . 0 1 3 5 
6 5 0 . 0 1 9 2 
9 0 0 . 0 2 2 5 
1 2 0 0 . 0 2 5 1 
1 5 0 0 . 0 2 7 5 
1 8 0 0 . 0 2 9 5 
2 4 0 0 . 0 3 2 7 
3 0 0 0 .03 5 0 
4 5 0 0 . 0 3 8 3 
6 0 0 0 . 0 4 0 5 
9 0 0 0 . 0 4 2 8 
1 2 0 0 0 . 0 4 4 1 
1 5 0 0 0 . 0 4 4 8 
2 1 0 0 0 . 0 4 5 5 
2 7 0 0 0 . . 0 4 7 7 
3 6 0 0 0 . 0 4 6 7 
8 7 
VTW37-2: NPBA FORMATION 
0.03
 T 
0.025 
Y = -1.46E-06X2 + 3.92E-04X 
R2 = 9.79E-01 
20 40 60 80 100 
Time (sec) 
120 140 
Figure 3.9. N-benzylation of Acetanilide (100ml / 1.0 ml: 1,2-dichlorobenzene/ 
Water) at 78°C 
ML I: hi 1 I ' I I I 
160 
1 0 0 m l o - d i c h l o r o b e n z e n e : I- ; 7 8 ° C '/V1^1* !.T S t i r " R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 , 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 1 . 0 ml Water 0 .0 m o l e s K C 1 
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Figure 3.9. N-benzylation of Acetanilide (100ml /1.0 ml: 1,2-dichlorobenzene/ 
Water) at 78°C 
T I M E ( s e c ) N P B A 
0 0 . 0 
1 5 0 . 0 0 8 3 
4 0 0 . 0 1 3 7 
6 5 0 . 0 2 0 1 
9 0 0 . 0 2 2 1 
1 2 0 0 . 0 2 4 8 
1 5 0 0 . 0 2 7 0 
1 8 0 0 . 0 2 9 1 
2 4 0 0 . 0 3 2 1 
3 0 0 0 . 0 3 4 7 
4 2 0 0 . 0 3 7 4 
6 0 0 0 . 0 3 9 4 
9 0 0 0 . 0 4 1 4 , 
1 2 0 0 0 . 0 4 3 0 
1 5 0 0 0 . 0 4 4 8 
2 1 0 0 0 . 0 4 4 8 
2 7 0 0 0 . 0 4 5 0 
3 6 0 0 0 . 0 4 5 3 
8 9 
E F F E C T O F M O L A R I T Y O F T B A C O N T H E N - B E N Z Y L A T I O N O F A C E T A N I L I D E 
0 . 0 0 0 4 -r 
0 . 0 0 0 3 5 -
0 . 0 0 0 3 -
O 0 . 0 0 0 2 5 -I 
CO 0 . 0 0 0 2 
0 . 0 0 0 1 5 H 
0 . 0 0 0 1 
0 . 0 0 0 0 5 
0 
0 . 0 1 0 . 0 2 0 . 0 3 0 . 0 4 
M O L A R I T Y O F T B A C 
0 . 0 5 0 . 0 6 
Figure 3.10. Effect of T B A C on the N-benzylation of Acetanilide 
Table 3.10. Effect of T B A C on the N-benzylation of Acetanilide 
• i i MU « I I RI' I Y > h \ I i U ibi Ml1 li'l 1 11 
M o l e s o f T B A C I n i t i a l R a t e ( M o l e s / L s e c ) S t a n d a r d D e v i a t i o n 
0 . 0 0 5 1 7 . 7 0 x 1 0 * 5 N / A 
0 . 0 1 3 1 . 7 4 x l O " 4 N / A 
0 . 0 2 6 3 . 1 5 x l O " 4 1 .0 x 1 0 - 5 
0 . 0 5 1 3 . 3 9 x 1 Q - 4 3 . 2 x 1 0 - 5 
90 
J W 1 1 4 : N P B A F O R M A T I O N 
0 . 0 0 7 
0 . 0 0 6 
y = - 2 . 3 0 E - 0 7 X 2 + 7 . 7 0 E - 0 5 X 
R 2 = 9 . 5 0 E - 0 1 
8 0 
T I M E ( S E C ) 
1 4 0 1 6 0 
F I G U R E 3 . 1 1 . E F F E C T O F T B A C O N T H E N - B E N Z Y L A T I B N O F A C E T A N I L I D E I N T H E P R E S E N C E 
O 1 F 0 . 0 0 5 1 M T B A C . 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C : S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 . M B e n z y l C h l o r i d e 0 . 0 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0 .0 m l W a t e r 0 .0 m o l e s K C 1 
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Table 3.11. Effect of TBAC on the N-benzylation of Acetanilide in the Presence 
of0.0051 M T B A C . 
T I M E ( s e c ) N P B A 
0 0 
1 5 0 . 0 0 2 1 
4 5 0 . 0 0 3 2 
7 5 0 . 0 0 4 
1 0 5 0 . 0 0 5 4 
1 3 5 0 . 0 0 6 4 
1 8 0 0 . 0 0 8 3 
2 4 1 0 . 0 0 1 0 4 
3 0 0 0 . 0 1 2 5 
4 2 0 0 . 0 1 6 9 
6 0 0 0 . 0 2 1 8 
9 0 0 0 . 0 2 6 7 
1200 0 . 0 3 2 5 
1 5 0 0 0 . 0 3 9 7 
1 8 0 0 0 . 0 4 5 1 
2 4 0 0 0 . 0 4 9 3 
3 0 0 0 0 0 4 9 5 
3 6 0 0 0 . 0 4 9 1 
4 8 0 0 0 . 0 4 9 4 
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JW112: NPBA FORMATION 
0.014 -I — — 
160 
Time (sec) 
F i g u r e 3 . 1 2 . E f f e c t o f T B A C o n t h e N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e 
o f 0 . 0 1 3 M T B A C . 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 78°c .. ! S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 1 3 M T B A C 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0 . 0 m o l e s K C 1 
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F i g u r e 3 . 1 2 . E f f e c t o f T B A C o n t h e N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e 
o f 0 . 0 1 3 M T B A C . 
T I M E ( s e c ) N P B A 
0 o. 
15 0 . 0 0 2 2 
45 0 . 0 0 7 8 
75 0 . 0 0 8 7 
105 0 . 011 
135 0 . 0 1 2 3 
166 .2 0 . 0 1 4 3 ; 
195 0 . 0 1 4 6 
2 2 5 0 . 0 1 6 2 
2 5 5 0 . 0 1 7 9 
2 8 5 0 0 1 8 2 
3 1 5 0 . 0 1 9 7 
3 6 0 0 . 0 1 9 5 
4 2 1 . 2 0 . 0 2 1 7 
4 8 0 0 . 0 2 3 8 
5 4 0 0 . 0 2 5 9 
6 0 1 . 2 0 . 0281 
7 8 0 0 . 0 3 3 5 
9 0 0 0 . 0 3 4 9 
1200 0 . 0 4 4 2 
1 5 0 0 0 . 0 4 8 5 
1803 0 . 0 4 8 5 
2 1 0 6 0 . 0 5 0 0 
2 4 0 0 0 . 0 4 7 8 
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Figure 3.13. Effect of TBAC on the N-benzylation of Acetanilide in the Presence 
of 0.026 M TBAC. 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0.026 M T B A C 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0 .0 m o l e s K C 1 
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Table 3.13. Effect of TBAC on the N-benzylation of Acetanilide in the Presence 
of 0.026 M TBAC. 
T I M E ( s e c ) N P B A 
0 0 
1 5 0 . 0 0 7 2 
4 5 0 . 0 1 3 2 
7 5 0 . 0 1 7 9 
1 0 5 0 . 0 2 1 3 
1 3 5 0 . 0 2 4 5 
1 6 5 0 . 0 2 5 8 
1 9 5 0 . 0 2 6 7 
2 2 5 0 . 0 2 7 2 
3 1 5 0 . 0 3 0 2 
3 6 0 0 0 3 2 4 
4 2 1 . 2 0 . 0 3 5 0 
4 8 0 0 . 0 3 7 5 
5 4 0 0 . 0 3 6 3 : 
7 8 0 0 . 0 3 9 1 
1 2 0 0 0 . 0 4 3 3 
1 8 0 0 0 . 0 4 3 6 
2 1 0 0 0 . 0 4 3 4 
2 4 0 0 0 . 0 4 0 7 
2 7 0 0 0 . 4 0 3 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 2 6 M T B A C 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0 . 0 m o l e s K C 1 
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Table 3.14. Effect of TBAC on the N-benzylation of Acetanilide in the Presence 
of 0.026 M TBAC. 
T I M E ( s e c ) i ^ P B A 
0 0 
1 5 0 . 0 0 7 7 
4 5 0 . 0 1 2 0 
7 5 0 . 0 2 0 2 
1 0 5 0 . 0 2 3 4 
1 3 5 0 . 0 2 5 9 
1 6 5 0 . 0 2 6 4 
1 9 5 0 . 0 2 8 4 
2 5 5 0 . 0 3 1 7 
2 8 5 0 , 0 3 3 0 
3 1 5 0 . 0 3 3 8 
3 6 0 0 . 0 3 4 6 . 
4 2 1 . 2 0 . 0 3 5 6 
4 8 0 0 . 0 4 0 9 
5 4 0 0 . 0 4 1 2 
6 0 1 . 2 0 . 0 4 2 4 
7 8 0 0 . 0 4 3 9 
9 0 0 0 . 0 4 7 4 
1 2 0 0 0 . 0 4 3 0 
1 5 0 0 0 . 0 4 5 6 
1 8 0 0 0 . 0 4 8 3 
2 1 0 0 0 . 0 4 8 2 
2 4 0 0 0 . 0 4 9 6 
2 7 0 0 0 . 0 4 7 8 
3 0 0 0 0 . 0 5 0 1 
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Effect of Anhydrous KCI concentration on the N-benzylation of Acetanilide 
0.0012 
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Figure 3.15. Effect of Anhydrous KCI on the N-benzylatioh of 
Acetanilide 
M O L E S O F 
A N H Y D R O U S K C I 
I N I T I A L R A T E 
( n i o l e / L s e c ) 
0 . 0 3 . 3 9 x l O " 4 3 . 2 0 x 1 0 " 5 
0 . 0 0 1 3 7 9 . 7 2 x l O " 4 2 . 8 5 x l O " 3 
0 . 0 5 1 8 . 1 5 x l O " 4 6 . 7 0 x 1 0 ° 
0 . 2 0 4 5 . 4 6 x l O " 4 1 . 6 0 x l O " 4 
9 9 
V T W 1 0 9 : N P B A F O R M A T I O N 
0.04 i • • 
0 10 20 30 40 50 60 70 80 
Time (sec) 
F i g u r e 3 . 1 6 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 0 . 0 0 1 3 7 
m o l e s K C 1 . . ! • , : | " -' t 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e ;" . : ' 7 8 ° C *Y; • V:J- III1 i " 'S t i r ^a te ' l = : 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e "I i1! 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r ' 0 . 0 0 1 3 7 m o l e s K C 1 
Table 3.16. N-benzylation of Acetanilide in the Presence of 0.00137 moles 
K C I . 
T I M E ( s ec ) N P B A 
0 0 
1 5 0 . 1 4 8 
4 5 0 . 0 2 6 8 
7 5 0 . 0 2 7 9 
1 0 5 0 . 0 2 8 3 
1 3 5 0 . 0 3 2 2 
1 8 0 0 . 0 3 3 1 
2 4 0 0 . 0 3 4 6 
3 0 0 0 . 0 3 6 3 
3 6 0 0 . 0 3 9 3 
4 2 0 0 . 0 3 9 6 
4 8 0 0 . 0 4 1 0 
5 4 0 0 . 0 4 0 3 
6 0 0 0 . 0 4 3 3 . 
6 6 0 0 . 0 3 9 7 
7 2 0 0 . 0 4 2 0 
8 4 0 0 . 0 4 1 9 
9 0 0 0 . 0 4 3 0 
1 2 0 0 0 . 0 4 5 8 
1 5 0 0 0 . 0 4 5 0 
2 1 6 0 0 . 0 4 9 1 
2 7 0 0 0 . 0 4 8 5 
3 6 0 0 0 . 0 4 7 4 
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V T W 1 1 0 : N P B A F O R M A T I O N 
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Figure 3.17. N-benzylation of Acetanilide in the Presence of 0.00137 
moles K C I . 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0.00137 moles K C I 
T a b l e 3 . 1 7 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 0 . 0 0 1 3 7 m o l e s 
K C 1 . 
T I M E ( s e c ) N P B A 
0 0 
1 5 0 , 0 1 2 2 
4 5 0 . 0 3 0 1 
7 5 0 . 0 3 5 4 
1 0 5 0 . 0 3 7 5 
1 2 9 0 . 0 3 9 7 
1 8 0 0 0 4 0 1 
2 4 0 0 . 0 4 0 9 
3 0 0 0 . 0 4 5 1 
3 6 0 0 . 0 4 4 0 
4 2 0 0 . 0 4 6 4 
4 8 0 0 . 0 4 6 8 
6 0 0 0 . 0 4 7 1 
6 6 0 0 . 0 4 9 2 
7 2 0 0 . 0 4 6 8 
8 4 0 0 . 0 4 6 9 
9 0 0 0 . 0 4 7 7 -
1 2 0 0 0 . 0 4 8 5 
1 0 3 
V T W 1 1 4 : N P B A F O R M A T I O N 
0 . 0 3 -, 
0 1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 
T I M E ( S E C ) 
Figure 3.18. N-benzylation of Acetanilide in the Presence of 0.051 moles 
K C 1 . 
•i 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0.051 moles K C 1 
Table 3.17. N-benzylation of Acetanilide in the Presence of 0.051 moles 
K C I . 
T I M E (sec) P I J P B A 
0 0 
1 5 0 . 0 0 9 4 
4 5 0 . 0 2 2 9 
7 5 0 . 0 2 5 0 
1 0 5 0 . 0 2 5 5 
1 3 5 0 . 0 2 6 1 
1 8 0 0 . 0 2 6 9 
2 4 0 0 . 0 2 9 3 
6 6 0 0 . 0 4 0 6 
7 2 0 0 . 0 4 2 5 
7 8 0 0 . 0 4 6 1 
8 4 0 0 . 0 4 4 0 
9 0 0 0 . 0 4 6 9 
1 2 0 0 0 . 0 5 9 
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Figure 3.19. N-benzylation of Acetanilide in the Presence of 0.051 moles 
KCI. 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l . C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0.051 moles KCI 
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Table 3.19. N-benzylation of Acetanilide in the Presence of 0.051 moles 
KC1. 
TIME ( s e c ) N P B A 
0 0 
1 5 0 . 0 1 3 2 
4 0 0 . 0 2 7 2 
6 5 0 . 0 2 7 1 
9 0 0 . 0 2 9 5 
1 2 0 0 . 0 2 8 1 
1 5 0 0 . 0 3 1 7 
1 8 0 0 . 0 3 3 8 
2 4 0 0 . 0 3 6 5 
3 0 0 0 . 0 3 3 4 
3 6 0 0 . 0 3 0 1 
4 2 0 0 . 0 3 5 5 
4 8 0 0 . 0 3 3 6 
5 4 0 0 . 0 3 5 2 
6 0 0 0 . 0 3 5 6 
6 6 0 0 . 0 3 8 3 
7 2 0 0 . 0 2 8 8 
7 8 0 0 . 0 2 8 2 
8 4 0 0 . 0 3 7 8 
9 0 0 0 . 0 3 4 9 
1 2 0 0 0 . 0 3 7 4 
1 5 0 0 0 . 0 3 1 8 
2 1 0 0 0 . 0 3 5 4 
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Figure 3.20. N-benzylation of Acetanilide in the Presence of 0.204 moles 
K C 1 . 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 o r j - S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0 .0 m l W a t e r 0.204 moles K C 1 
0.018 j-' 
0.016 -
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T a b l e 3 . 2 0 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 0 . 2 0 4 m o l e s 
K C I . 
T I M E ( s e c ) , N P B A 
0 0 
1 5 0 . 0 0 8 2 
4 5 0 . 0 1 0 3 
7 5 0 . 0 1 5 4 
1 0 5 0 . 0 1 6 1 
1 3 5 0 . 0 1 8 5 
1 8 0 0 . 0 2 2 8 
2 4 0 0 . 0 2 3 7 
3 0 0 0 . 0 2 7 6 , 
3 6 0 0 . 0 3 2 1 
4 2 0 0 . 0 3 3 6 
4 8 0 0 . 0 3 7 4 
5 4 0 0 . 0 3 8 3 * 
6 0 0 0 . 0 4 2 2 
6 6 0 0 . 0 4 2 3 
7 2 0 0 . 0 4 2 2 
7 8 0 0 . 0 4 4 8 
8 4 0 0 . 0 4 5 7 
9 0 0 0 . 0 5 0 3 
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VTW113: NPBA FORMATION 
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F i g u r e 3 . 2 1 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 0 . 2 0 4 m o l e s 
K C I . 
1 0 0 m l o - d i c h l o f o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0 .0 m l W a t e r 0 . 2 0 4 m o l e s K C I 
Table 3.21. N-benzylation of Acetanilide in the Presence of 0.204 moles 
K C 1 . 
T I M E (sec) N P B A 
0 0 
1 5 0 . 0 1 0 7 
4 5 0 . 0 1 8 5 
7 5 0 . 0 1 9 1 
1 0 5 0 . 0 2 1 3 
1 3 5 0 . 0 2 2 1 
1 8 0 0 . 0 2 3 4 
2 4 0 0 . 0 2 6 0 
3 0 0 0 . 0 2 8 8 
3 6 0 0 . 0 3 1 3 
4 2 0 V 0 . 0 3 4 4 
4 8 0 0 . 0 3 5 0 
5 4 0 0 . 0 3 9 0 . 
6 6 0 0 . 0 4 0 4 
7 2 0 0 . 0 4 0 9 
7 8 0 0 . 0 4 2 2 
8 4 0 0 . 0 4 1 6 
9 0 0 0 . 0 4 5 6 
1 2 0 0 0 . 0 4 7 7 
1 5 0 0 0 . 0 4 7 0 
2 7 0 0 0 . 0 4 9 4 
E F F E C T O F K C I O N N - B E N Z Y L A T I O N O F " A C E T A N I L I D E 
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0 m o l e s 3 . 3 9 x 1 0 " 4 
0 . 0 0 1 3 7 m o l e s 8 . 0 4 x 1 0 " 4 
0 . 0 5 1 m o l e s 7 . 3 0 x l O * 4 
0 . 2 0 4 m o l e s 4 . 7 0 x 1 0 ° 
0 0009 -r : : • : ~-| 
0 0008 -* ' 
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 J ( 
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0.0001 -
 : , 
o J -, 1 -= — ::i 1 • 
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M O L E S O F K C I 
F I G U R E 3 . 2 2 . E F F E C T O F K C I O N N - B E N Z Y L A T I O N O F A C E T A N I L I D E . 
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F i g u r e 3 . 2 3 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 0 . 0 0 1 3 7 m o l e s 
K C 1 . 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 4 M T B A C 
0 . 0 5 4 m o l e s K O H 0 .0 m l W a t e r 0 . 0 0 1 3 7 m o l e s K C 1 
T a b l e 3 . 2 3 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 0 . 0 0 1 3 7 m o l e s 
K C 1 
T I M E ( s e c ) N P B A 
0 0 
1 5 0 . 0 1 1 8 
4 0 0 . 0 2 1 2 
65 0 . 0 2 5 9 
9 0 0 . 0 2 9 6 
1 2 0 0 . 0 3 0 1 
1 5 0 0 . 0 3 1 8 
1 8 0 0 . 0 3 2 3 
2 4 0 0 . 0 3 6 9 
3 0 0 0 , 0 3 8 4 
4 2 0 0 . 0 4 2 3 
6 0 0 . 0 . 0 4 4 9 
9 0 0 0 . 0 4 7 3 
1 5 0 0 0 . 0 4 8 5 
2 7 0 0 0 . 0 4 8 0 
3 6 0 0 0 . 0 4 6 4 
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Figure 3.24. N-benzylation of Acetanilide in the Presence of 0.051 moles 
KC1. 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 4 M T B A C 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0.051 moles KC1 
Figure 3.24. N-benzylation of Acetanilide in the Presence of 0.051 moles 
KC1. 
T I M E ( s e c ) N P B A 
0 o 
15 0.0141 
40 0.0204 
65 0.0240 
90 0.0259 
120 0.03,03 
240 0.0352 
300 0.0367 
420 0.0405 
600 0.0405 
900 0.0466 
1200 0.0498 
1500 0.0501 
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Figure 3.25. N-benzylation of Acetanilide in the Presence of 0.051 moles 
KCI. 
T I M E ( s e c ) N P B A 
0 0 
4 0 0 . 0 0 1 4 
9 0 0 . 0 0 1 8 
1 8 0 0 . 0 0 2 2 
2 4 0 0 . 0 0 2 1 
3 0 0 0 . 0 0 2 6 
4 2 0 0 . 0 0 3 2 
6 0 0 0 . 0 0 3 6 
9 0 0 0 . 0 0 4 8 
1 5 0 0 0 , 0 0 5 3 
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Figure 3.27. N-benzylation of Acetanilide in the Presence of 0.0051 moles 
KOH. 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0.0051 moles K O H 0 .0 m l W a t e r 0 . 0 m o l e s K C I 
Table 3.27. N-benzylation of Acetanilide in the Presence of 0.0051 moles 
K O H . 
T I M E (sec) N P B A 
0 . 0 
1 5 0 . 0 0 2 0 
4 0 0 . 0 0 2 8 
6 5 0 . 0 0 3 3 
1 8 0 0 . 0 0 3 8 
6 0 0 0 . 0 0 4 1 
9 0 0 0 . 0 0 4 3 
1 2 0 0 0 . 0 0 4 2 
1 5 0 0 0 . 0 0 4 0 
2 1 0 0 0 . 0 0 4 4 
2 7 0 0 0 . 0 0 4 2 
3 6 0 0 0 . 0 0 4 2 
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VTW126: NPBA FORMATION 
0.006 .-, 
0 5 10 15 20 25 30 . 35 40 45 
Time (sec) 
F i g u r e 3 . 2 8 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 0 . 0 0 5 1 m o l e s 
K O H . 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e : 7 8 ° C ' S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 0 5 1 m o l e s K O H 0 . 0 m l W a t e r 0 . 0 m o l e s K C I 
Table 3.28. N-benzylation of Acetanilide in the Presence of 0.0051 moles 
KOH. 
T I M E ( s e c ) N P B A 
0 0 
1 5 0 . 0 0 3 1 
65 0 . 0 0 3 6 
9 0 0 . 0 0 3 8 
1 2 0 0 . 0 0 3 8 
1 5 0 0 . 0 0 4 0 
1 8 0 0 . 0 0 4 2 
4 2 0 0 . 0 0 4 6 
6 0 0 0 . 0 0 4 3 
9 0 0 0 . 0 0 4 2 
1 2 0 0 0 . 0 0 4 5 
1 5 0 0 ' 0 . 0 0 4 1 
2 7 0 0 0 . 0 0 4 2 
3 6 0 0 0 . 0 0 4 8 
1 2 3 
V T W 1 2 2 : N P B A F O R M A T I O N 
0 . 0 3
 7 • 
0 1 0 2 0 3 0 4 0 5 0 6 0 7 0 8 0 9 0 1 0 0 
Time (sec) 
Figure 3.29. N-benzylation of Acetanilide in the Presence of 0.102 moles 
KOH. 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0.102 moles K O H 0 .0 m l W a t e r 0 .0 m o l e s K C I 
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T a b l e 3 . 2 9 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 0 . 1 0 2 m o l e s 
K O H . 
T I M E ( s e c ) N P B A 
0 0 
1 5 0 . 0 0 3 7 
4 0 0 . 0 0 5 0 
65 0 . 0 0 6 1 
9 0 0 . 0 0 6 5 
1 2 0 0 . 0 0 7 9 
1 5 0 0 . 0 0 7 3 
2 4 0 0 . 0 0 8 4 
6 0 0 0 . 0 0 9 1 
1 5 0 0 0 . 0 1 0 8 
2 1 0 0 0 . 0 1 1 7 
3 6 0 0 0 . 0 1 0 9 
125 
V T W 1 2 3 : N P B A F O R M A T I O N 
40 50 60 
Time (sec) 
70 80 90 100 
F i g u r e 3 . 3 0 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 0 . 1 0 2 m o l e s 
K O H . 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e ! !, 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 1 . 0 4 B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 1 0 2 m o l e s K O H 0 .0 m l W a t e r 0 . 0 m o l e s K C I 
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Table 3.30. N-benzylation of Acetanilide in the Presence of 0.102 moles 
K O H . 
T I M E (sec) . N P B A 
0 0 
1 5 0 . 0 1 1 3 
4 0 0 . 0 2 8 1 
65 0 . 0 3 2 7 
9 0 0 . 0 4 0 8 
1 2 0 0 . 0 3 6 7 
1 5 0 0 . 0 4 3 7 
1 8 0 0 . 0 4 9 1 -
2 4 0 0 . 0 5 0 8 
3 0 0 0 . 0 4 9 8 
4 2 0 0 . 0 4 9 9 
6 0 0 0 . 0 4 7 2 
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E F F E C T O F M O L A R I T Y O F B E N Z Y L C H L O R I D E O N T H E I N I T I A L R A T E 
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=d 0.0006 
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M O L A R I T Y O F B E N Z Y L C H L O R I D E 
Figure 3.31. Effect of Benzyl Chloride on the N-benzylation of Acetanilide . 
Table 3.31. Effect of Benzyl Chloride on the N-benzylation of Acetanilide . 
M O L A R I T Y O F I N I T I A L R A T E S T A N D A R D 
B E N Z Y L C H L O R I D E , ( M o l e / L s e c ) D E V I A T I O N 
1 . 0 4 M 3 . 3 9 x I O - 4 [ 3 . 2 0 x l O ' 5 
2 . 0 8 M 6.14 x 1 0 " 4 1 . 4 0 x 1 0 ° 
4 . 1 6 M 8 . 7 9 x l O " 4 1 . 7 0 x 1 0 ° 
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VTW132: NPBA FORMATION 
0.025 i : • — — 
0.02 A 
0 10 20 30 40 50 60 70 80 90 100 
Time (sec) 
F i g u r e 3 . 3 2 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 2 . 0 8 M B e n z y l 
C h l o r i d e . 
;
 7 8 ° C 
S 
1 0 0 m l o - d i c h l o r o b e n z e n e S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 2 . 0 8 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0 . 0 m o l e s K C I 
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Table 3.32. N-benzylation of Acetanilide in the Presence of 2.08 M Benzyl 
Chloride. 
T I M E ( s e c ) N P B A 
0 0 
1 5 0 . 0 1 0 8 
4 0 0 . 0 1 7 0 
6 4 0 . 0 1 6 9 
9 0 0 . 0 1 7 5 
1 2 0 0 . 0 1 9 0 
1 5 0 0 , 0 2 1 0 
1 8 0 0 . 0 2 3 0 
2 4 0 0 . 0 2 6 0 
3 0 0 0 . 0 2 7 0 ' 
4 2 0 . 0 . 0 3 5 4 
9 0 0 0 . 0 4 3 4 
1 2 0 0 0 . 0 4 6 2 . 
1 5 0 0 0 . 0 4 8 2 
2 1 0 0 0 . 0 4 7 4 
2 7 0 0 0 . 0 4 5 6 
1 3 0 
VTW134: NPBA FORMATION 
0.025 -I 
100 
Time (sec) 
F i g u r e 3 . 3 3 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 2 . 0 8 M B e n z y l 
C h l o r i d e . 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 2 . 0 8 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0 .0 m l W a t e r 0 . 0 m o l e s K C I 
1 3 1 
Table 3.33. N-benzylation of Acetanilide in the Presence of 2.08 M Benzyl 
Chloride. 
TIME ( s e c ) 
0 0 
1 5 0 . 0 0 7 7 
4 0 0 . 0 1 9 2 
6 4 ' 0 . 0 2 1 4 
9 0 0 . 0 2 1 2 
1 2 0 0 . 0 2 0 3 
1 5 0 0 . 0 2 3 7 
3 0 0 / 0 . 0 3 0 7 
4 2 0 0 , 0 3 6 1 
6 0 0 " 0 . 0 3 8 0 
9 0 0 , 0 . 0 4 2 6 
1 2 0 0 0 . 0 4 3 6 
1500 ,: 0 . 0 4 3 8 
2 1 0 0 0 . 0 4 1 0 
2 7 0 0 0 . 0 3 9 5 
3 6 0 0 0 . 0 4 4 5 . 
1 3 2 
V T W 1 3 5 : N P B A F O R M A T I O N 
0.02 
T I M E ( S E C ) 
F i g u r e 3 . 3 4 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 4 . 1 6 M B e n z y l 
C h l o r i d e . 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e " " ' 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 4 . 1 6 M B e n z y l C h l o r i d e 0 . 0 5 I ' M T B A C 
0 . 0 5 4 m o l e s K O H 0 .0 m l W a t e r 0 .0 m o l e s K C I 
1 3 3 
Table 3.34. N-benzylation of Acetanilide in the Presence of 4.16 M Benzyl 
Chloride. 
T I M E ( s e c ) N P B A 
0 0 
1 5 0 . 0 1 2 5 
4 0 0 . 0 1 5 2 
6 5 0 . 0 1 8 9 
1 2 0 0 . 0 2 1 2 
1 5 0 0 . 0 2 2 2 
1 8 0 0 . 0 2 2 0 
2 4 0 0 . 0 2 3 4 
3 0 0 0 . 0 2 8 4 
4 2 0 0 : 0 3 3 8 
6 0 0 0 . 0 4 2 6 
9 0 0 0 . 0 4 6 6 
1 2 0 0 0 . 0 4 7 0 
1 5 0 0 0 . 0 5 0 3 
2 1 0 0 0 , 0 4 7 3 
2 7 0 0 0 0 4 5 9 
1 3 4 
V T W 1 3 6 : N P B A F O R M A T I O N 
0 . 0 3 -, : = 
0 . 0 2 5 A 
0 1 0 2 0 3 0 4 0 5 0 6 0 7 0 
Time (sec) 
Figure 3.3.5. N-benzylation of Acetanilide in the Presence of 4.16 M Benzyl 
Chloride. 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 5 1 M A c e t a n i l i d e 4.16 M Benzyl Chloride 0 . 0 5 1 M T B A C 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0 . 0 m o l e s K C I 
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T a b l e 3 . 3 5 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 4 . 1 6 M B e n z y l 
C h l o r i d e . 
T I M E ( s e c ) , N P B A 
0 0 
1 5 0 . 0 1 5 4 
4 0 0 . 0 2 1 9 
65 0 . 0 2 0 0 
9 0 0 . 0 2 1 6 
1 5 0 0 . 0 2 8 0 
1 8 0 0 . 0 2 6 9 
2 4 0 , 0 . 0 3 1 6 
3 0 0 0 . 0 3 4 8 
4 2 0 0 . 0 3 7 7 
.600 0 . 0 4 3 5 
9 0 0 0 . 0 4 9 0 
1 5 0 0 0 . 0 4 9 7 
2 1 0 0 0 . 0 4 8 5 
2 7 0 0 0 . 0 4 6 4 
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Efect of Molarity of Acetanilide on Initial Rate 
0.00045 -r : ; 
0.0004 4 
0.00035 -\ 
0.0003 ] 
0.00025 J 
0.0002 . , . 
0 0.2 •' 0.4 0.6 0.8' 1 1.2 
Molarity of Acetanilide 
Figure 3.36. Efect of Molarity of Acetanilide on the Initial Rate of N-benzylation of Acetanilide. 
Table 3.36. Efect of Molarity of Acetanilide on the Initial Rate of N-benzylation of Acetanilide. 
M O L A R I T Y O F 
A C E T A N I L I D E ( M ) 
I N I T I A L R A T 
l(nioles/Lsec) 
S T A N D A R D 
D E V I A T I O N 
1 3 7 
F i g u r e 3 . 3 7 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 0 . 2 6 M 
A c e t a n i l i d e . 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 2 6 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 M K O H 0 0 m l W a t e r 0 . 0 m o l e s K C I 
Table 3.37. N-benzylation of Acetanilide in the Presence of 0.26 M 
Acetanilide. 
TIME ( s e c ) . N P B A 
0 0 
1 5 0 . 0 0 6 6 
4 0 0 . 0 0 8 9 
6 5 0 . 0 1 0 5 
9 0 0 . 0 1 1 9 
1 2 0 0 . 0 1 3 3 
1 5 0 0 . 0 1 4 8 
1 8 0 0 . 0 1 6 4 
2 4 0 0 . 0 1 9 5 
3 0 0 0 . 0 2 1 7 
4 2 0 0 . 0 2 4 9 
\ 6 0 0 0 . 0 2 5 7 
9 0 0 0 . 0 2 5 7 
1 2 0 0 0 . 0 2 5 8 
1 5 0 0 0 . 0 2 5 6 
2 1 0 0 0 . 0 2 5 7 
1 3 9 
V T W 1 4 3 : N P B A F O R M A T I O N 
0 . 0 1 6 
T I M E ( S E C ) 
Figure 3.38. N-benzylation of Acetanilide in the Presence of 1.02 M 
Acetanilide. 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r b b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
1.02 M Acetanilide 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 M K O H 0 .0 m l W a t e r 0 .0 m o l e s K C I 
T a b l e 3 . 3 8 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 1 . 0 2 M 
A c e t a n i l i d e . 
T I M E ( s ec ) N P B A 
0 0 
1 5 0 . 0 0 5 6 
4 0 0 . 0 1 0 4 
6 5 0 . 0 1 4 6 
9 0 0 . 0 1 8 2 
1 2 0 , 0 . 0 2 3 1 
1 8 0 0 . 0 2 6 3 
2 4 0 0 . 0 2 8 6 , 
3 0 0 0 . 0 3 2 0 
4 2 0 0 . 0 4 3 2 
6 0 0 0 . 0 4 0 1 
9 0 0 0 . 0 4 2 0 
1200 o . o 4 3 3 ; 
1 5 0 0 0 . 0 4 4 9 
2 1 0 0 0 . 0 3 7 0 
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VTW144: NPBA FORMATION 
0.016 -r 
0.01.4 -
0.012 -
0.01 -
0.008 
0.006 H 
0.004 
0.002 
0 
y = -1.94E-06x2 + 3.99E-04x 
R 2 = 9.52E-01 
10 20 30 40 
Time (sec) 
50 60 70 
Figure 3.39. N-benzylation of Acetanilide in the Presence of 1.02 M 
Acetanilide. 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
1.02 M Acetanilide 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T B A C 
0 . 0 5 4 M K O H 0 . 0 m l W a t e r 0 .0 m o l e s K C I 
Table 3 . 3 9 . N-benzylation of Acetanilide in the Presence of 1 . 0 2 M 
Acetanilide. 
TIME ( s e c ) N P B A 
0 o 
1 5 0 . 0 0 6 2 
4 0 0 . 0 0 8 8 
6 5 0 . 0 1 3 6 
9 0 0 . 0 1 6 9 
1 2 0 0 . 0 1 8 3 
1 5 0 0 . 0 1 6 7 
1 8 0 0 . 0 2 1 4 
2 4 0 0 . 0 2 2 6 
3 0 0 0 . 0 2 2 4 
4 2 0 0 . 0 2 7 6 
6 0 0 0 . 0 2 9 8 
9 0 0 0 . 0 3 8 3 
1 2 0 0 0 . 0 3 9 2 
1 5 0 0 0 . 0 4 0 4 
2 1 0 0 0 . 0 4 2 9 
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Table 3.40. The Effect of Type of Catalyst on Initial Rate 
CATALYST, 0.051 M INITIAL RATE, 
Mole/Lsec R n i R l l f f R i S H 
B e n z y l t r i m e t h y l a m m o n i u m b r o m i d e 5 . 8 0 x i f f 4 ' 2 . 7 0 x 1 0 ° 
A l i q u a t 3 3 6 4 . 5 1 x l O ' 4 7 . 5 0 x I O ' 6 
T e t r a e t h y l a m m o n i u m b r o m i d e 3 . 6 2 x l O " 4 8 . 0 0 x 1 0 " 6 
T e t r a - n - b u t y l a m m o n i u m c h l o r i d e 3 . 3 9 x l O " 4 3 , 2 0 x 1 0 ° 
T e t r a - n - h e p t y l a m m o n i u m b r o m i d e 2 . 7 2 x 1 0 " 4 1 . 5 6 x I O - 6 
T e t r a - n - o c t y l a m m o n i u m b r o m i d e 2 . 3 3 x 1 0 " 4 3 . 0 0 x 1 0 ° 
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VTW137: NPBA FORMATION 
0.03 A 
Time (sec) 
Figure 3.41. N-benzylation of Acetanilide in the Presence of 0.051 M Aliquat 336. 
i R E A C T I O N C O N D I T I O N S 1 0 0 m l o - d i c h l o r o b e n z e r i e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 0 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0.051 M Aliquat 36 0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0 . 0 m o l e s K C I 
Table 3.41. N-benzylation of Acetanilide in the Presence of 0.051 M 
Aliquat 336. 
T I M E ( s e c ) N P B A 
0 0 . 0 
1 5 0 . 0 0 7 4 
4 0 0 . 0 1 5 2 
6 5 0 . 0 2 1 9 
9 0 0 . 0 2 6 1 
1 2 0 0 . 0 2 8 6 
1 5 0 0 . 0 3 1 2 
1 8 0 0 . 0 3 2 3 
2 4 0 0 , 0 3 4 6 
3 0 0 0 . 0 3 6 9 
4 2 0 •'" 0 . 0 4 0 7 . 
6 0 0 0 . 0 4 4 2 
1 2 0 0 ; 0 . 0 4 6 8 
1 5 0 0 0 . 0 4 4 4 
2 1 0 0 0 . 0 4 8 4 
2 7 0 0 0 . 0 4 8 3 
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VTW138: NPBA FORMATION 0.035 
0.03 
0.02 
0.015 
0.01 
0.05 
0 
y = -1.71E-06X2 + 4.43E-04X 
R2 = 9.98E-01 
0 20 40 60 80 Time (sec) 10 120 140 
Figure 3.42. N-benzylation of Acetanilide in the Presence of 0.051 M Aliquat 336. 
j R E A C T I O N C O N D I T I O N S 1 0 0 m l o - d i c h i o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 0 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0.051 M Aliquat 36 0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0 . 0 m o l e s K C I 
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Table 3.42. N-benzylation of Acetanilide in the Presence of 0 . 0 5 1 M 
Aliquat 336. 
TIME ( s e c ) NPBA 
0 0 .0 
1 5 0 . 0 0 7 
4 0 0 . 0 1 5 1 
6 5 0 . 0 2 1 7 
9 0 0 . 0 2 5 3 
1 2 0 0 . 0 2 8 9 
2 4 0 P - 0 4 1 2 
3 0 0 ' 0 . 0 4 1 0 
4 2 0 •• 0 . 0 4 3 7 
9 0 0 0 . 0 4 5 8 
1 2 0 0 0 . 0 4 6 8 
1 5 0 0 - 0 . 0 4 5 2 
2 1 0 0 0 . 0 4 7 6 
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VTW139: NPBA FORMATION 
0.04 T - : — 
0.035 A 
Time (sec) 
Figure 3.43.„ N-benzylation of Acetanilide in the Presence of 0.051 M 
BTMB. 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 0 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0.051 M B T M B 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0 . 0 m o l e s K C I 
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Table 3.43. N-benzylation of Acetanilide in the Presence of 0.051 M 
BTMB. 
TIME (sec) N P B A 
0 0 . 0 
1 5 0 . 0 1 0 8 
4 0 0 . 0 1 7 4 
65 0 . 0 3 0 7 
9 0 0 . 0 3 0 3 
1 2 0 0 . 0 3 4 0 
1 5 0 0 . 0 3 3 6 
2 4 0 .. v 0 . 0 3 3 6 
6 0 0 0 . 0 3 9 4 
2 1 0 0 0 . 0 4 0 4 
2 7 0 0 0 . 0 3 8 2 
3 6 0 0 0 . 0 4 5 5 
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VTW140: NPBA FORMATION 
0.035 -i • 
120 140 Time (sec) 
Figure 3.44. N-benzylation of Acetanilide in the Presence of 0.051 M BTMB. 
i R E A C T I O N C O N D I T I O N S 
10  m l o - d i c h l o r o b e n z e n e • 78°c '".' .:f S t i r R a t e = 840 r p m 
0.051 M A c e t a n i l i d e 1.04 M: B e n z y l C h l o r i d e 0.051 M BTMB 0.054 m o l e s K O H 0.0 m l W a t e r 0.0 m o l e s K C I 
Table 3.44. N-benzylation of Acetanilide in the Presence of 0.051 M 
BTMB. 
T I M E ( s e c ) N P B A 
0 0 . 0 
1 5 0 . 0 1 1 7 
4 0 0 . 0 1 7 1 
6 5 0 . 0 2 6 5 
9 0 0 . 0 2 7 4 
1 2 0 0 . 0 3 1 9 
1 5 0 0 . 0 3 0 8 
1 8 0 0 . 0 3 2 9 
4 2 0 0 . 0 3 6 5 
9 0 0 0 . 0 3 8 3 
2 1 0 0 0 . 0 4 0 3 
2 7 0 0 0 . 0 4 0 8 
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VTW141: NPBA FORMATION 
0.018 
0 20 40 60 80 100 120 140 
Time (sec) 
Figure 3.45. N-benzylation of Acetanilide in the Presence of 0.051 M 
TEAB. 
R E A C T I O N C O N D I T I O N S 
1 0 0 m l ; o - d i c h i o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 0 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0.051 M TEAB 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0 . 0 m o l e s K C I 
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Table 3.45. N-benzylation of Acetanilide in the Presence of 0.051 M 
TEAB. 
T I M E ( s e c ) N P B A 
0 0 . 0 
1 5 0 . 0 0 7 9 
4 0 0 . 0 1 2 5 
6 5 0 . 0 1 4 2 
9 0 0 . 0 1 3 2 
1 2 0 0 . 0 1 5 8 
1 5 0 0 . 0 1 6 5 
1 8 0 0 . 0 2 0 2 
2 4 0 0 . 0 1 8 6 
3 0 0 , 0 . 0 2 0 5 
4 2 0 0 . 0 2 5 0 
6 0 0 0 . 0 2 7 4 
1 2 0 0 0 . 0 3 7 4 
1 5 0 0 0 . 0 3 7 3 
2 1 0 0 0 . 0 3 6 0 
2 7 0 0 0 . 0 3 5 9 
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VTW142: NPBA FORMATION 
y = -1.96E-06X 2 + 3.70E-04x 
R 2 = .8.61 E-01 
20 40 60 80 
Time (sec) 
100 120 140 
F i g u r e 3 . 4 6 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 0 . 0 5 1 M 
T E A B . 
1 0 0 m i o - d i c h l o r o b e n z e n e 7 8 ° C S t i r R a t e = 8 4 0 r p m 
0 . 0 5 1 M A c e t a n i l i d e 1 . 0 4 M B e n z y l C h l o r i d e 0 . 0 5 1 M T E A B 
0 . 0 5 4 m o l e s K O H 0 . 0 m l W a t e r 0 . 0 m o l e s K C I 
Table 3.46. N-benzylation of Acetanilide in the Presence of 0.051 M 
TEAB. 
T I M E ( s e c ) N P B A 
0 0 .0 
1 5 0 . 0 0 9 7 
4 0 0 . 0 1 2 5 
6 5 0 . 0 1 4 1 
9 0 0 . 0 1 6 1 
1 2 0 0 . 0 1 7 4 
1 5 0 0 . 0 1 7 0 
1 8 0 0 . 0 1 9 5 
3 0 0 :•' -. 0 . 0 2 2 6 
4 2 0 0 . 0 2 5 4 
6 0 0 - 0 . 0 3 0 3 
1 2 0 0 0 . 0 3 7 5 
1 5 0 0 0 . 0 4 2 6 ;. , 
2 1 0 0 0 . 0 4 6 0 
2 7 0 0 0 . 0 4 3 3 
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T a b l e 3 . 4 7 . N - b e n z y l a t i o n o f A c e t a n i l i d e i n t h e P r e s e n c e o f 0 . 0 5 1 M 
T H A B . 
T I M E ( s e c ) N P B A 
0 0 . 0 
1 5 0 . 0 0 8 4 
4 0 0 . 0 1 1 1 
6 5 0 . 0 1 2 7 
9 0 0 . 0 1 2 4 
1 2 0 0 . 0 1 3 9 
1 5 0 0 . 0 1 6 0 
1 8 0 . 0 . 0 1 7 5 
2 4 0 0 . 0 1 8 3 
3 0 0 , 0 . 0 2 3 8 
4 2 0 0 . 0 2 7 4 
6 0 0 . 0 . 0 3 4 7 
9 0 0 0 . 0 3 8 8 
1 2 0 0 0 . 0 3 8 3 
1 5 0 0 0 . 0 4 0 5 
2 1 0 0 0 . 0 4 1 9 
2 7 0 0 0 . 0 4 1 8 
3 6 0 0 0 . 0 4 1 1 
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Figure 3.48. N-benzylation of Acetanilide in the Presence of 0.051 M 
THAB. 
1 R E A C T I O N C O N D I T I O N S 
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Table 3.48. N-benzylation of Acetanilide in the Presence of 0.051 M 
T H A B . 
T I M E ( s e c ) N P B A 
0 0 .0 
1 5 0 . 0 0 7 5 
4 0 0 . 0 1 1 5 
6 5 0 . 0 1 1 9 
9 0 0 . 0 1 2 9 
1 2 0 0 . 0 1 2 8 
1 5 0 0 . 0 1 4 7 
1 8 0 0 . 0 1 5 2 
2 4 0 0 . 0 1 8 1 
3 0 0 0 . 0 1 6 7 
4 2 0 0 . 0 2 3 8 
6 0 0 0 . 0 2 9 7 
9 0 0 0 . 0 3 3 7 
1 2 0 0 0 . 0 3 6 2 
1 5 0 0 0 . 0 4 2 9 
2 1 0 0 0 . 0 4 2 0 
2 7 0 0 0 . 0 4 3 3 
3 6 0 0 0 . 0 4 2 7 
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Table 3.49. N-benzylation of Acetanilide in the Presence of 0.051 M TOAB. 
TIME (sec) : N P B A 0 0 .0 
1 5 0 . 0 0 8 7 
4 0 0 . 0 0 9 3 
6 5 0 . 0 1 0 8 
9 0 0 . 0 1 2 4 
1 2 0 0 . 0 1 3 0 
1 5 0 0 . 0 1 2 1 
1 8 0 0 . 0 1 2 5 
2 4 0 0 . 0 1 6 1 
3 0 0 0 . 0 1 8 8 
4 2 0 0 . 0 2 1 4 
6 0 0 • . 0 . 0 3 0 1 
9 0 0 0 . 0 3 1 4 
1 2 0 0 0 . 0 3 8 0 
1 5 0 0 0 . 0 4 1 5 
2 1 0 0 . 0 . 0 4 7 9 
2 7 0 0 
<w 0 . 0 4 4 6 3 6 0 0 0 . 0 4 4 1 
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Table 3.50. N-benzylation of Acetanilide in the Presence of 0.051 M 
TOAB. 
TIME (sec) N P B A 
o 0.0 
15 0.0063 
40 0.0087 
65 0.0097 
90 0.0103 
120 0.0104 
150 0.0138 
240 0.0174 
300 0.0195 
420 . ... • 0.0263 
1200 0.0385 
1500 0.0503 
2100 0.0471 
2700 0.0445 
3600 0.0456 
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